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NUCLEIC ACID SEQUENCES ENCODING PROTEINS ASSOCIATED WITH 
ABIOTIC STRESS RESPONSE AND PLANT CELLS AND PLANTS WITH 
INCREASED TOLERANCE TO ENVIRONMENTAL STRESS 

5 0001,0.1 This invention relates generally to nucfeic acid sequences encoding 
proteins that are associated with abiotic stress responses and abiotic stress tolerance 
in plants. 

0002.0.1 This invention further relates to transformed plant cells wilh altered 
metabolic actfvfry compared to a corresponding non transformed wild type plant cell, 
1 0 wherein the metabolic activity is altered by transformation with a Strsss-nelated Protein 
(SRP) coding nucleic acid and results in increased tolerance and/or resistance to an 
environmental stress as compared to a corresponding non-transformed wild type plant 
cell. 

0003.0.1 In particular, this invention relates to nucleic acid sequences encoding 
15 proteins that confer drought, heat, cold, and/or salt tolerance and/or resistance to 
plants, especially by altering the melanotic activity leading to drought, heat, COid, and/or 
salt tolcranco and/or resistance to plants. The invention also deals with methods erf 
producing, screening for end breeding such plant cells or plants and method of 
detecting sires; in plants cells or plants. 
20 OQCM.O.i Abiotic environmental $tre-5ses such as. drought stress, salinity stress, 
heat stress and cold stress, are major limiting factors of plant growth and productivity 
(Boyer. 1582. Science 218, 443-448). Crop losses and crap yield losses of major crops 
si.ioh fts rice, mab© lenm} and vjhf^i caused by these stresses represent a significant 
economic and political factor and cortlribute to rood shortages in many underdeveloped 
25 countries. 

0005.0.1 Plants arc typically exposed during their life cycle to conditions ot 
reduced environmental water content. Most plants nave evolved strategies to protect 
themselves against these conditions of Cow water or desiccation (drought). Howevor, if 
the severity and duration of the drought conditions are too great, the effects on plant 

3Q development, growth and yield of most crop plants are profound. Continuous exposure 
to drought causes major alterations in the plant metabolism. These great changes in 
metabolism ultimately lead to cell death and consequently yield losses. 
OU06.0.1 Developing stress-tolerant plants is a strategy that has the potential to 
solve or mediate at least some of these problems (McKersle and Leshem, 1994. Stress 

35 and Stress Coping in Cultivated Plants, Kluwer Academic Publishers). However, 
traditional plant breeding strategies to develop new lines of plants that exhibit 
resistance (tolerance) to these types of stresses are relatively slow and require specific 
resistant lines for crossing with the desired line. Limited germplasm resources for 
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stress toierance and incompatibility in crossos between distantly related plant species 
represent significant problems encountered in conventional breeding. Additionally, the 
cellular processes leading to drought, cold and salt tolerance are complex in nature 
and Involve multiple mechanisms of cellular adaptation and numerous metabolic: 
5 pathways (Mckersfe and Leshem r 1 904. Stress and Stress Coping in Cultivated Plants, 
Kiuwer Academic Publishers). This multi-component nature of stress tolerance has not 
only made breeding for tolerance largely unsuccessful, but has also limited the ability to 
genetically engineer stress tolerance plants using biotcchnologicat methods. 
0007.0.1 Drought, heal, cold and salt stresses have a common the me Important 

10 for plant growth and that ts water availability. Plants are exposed during their entire life 
cycle to conditions of reduced environmental water content. Most plants have evolved 
strategies to proteet themselves against these conditions. However, if the severity and 
duration of the draught conditions are too great, the effects on plant development, 
growth and yield of most crop plants sre profound. Since high salt content In some soils 

1 5 result in less available water for cell intake, its effect is similar to those observed under 
drought conditions. Additionally, under freezing temperatures, plant cells foose water 
as a result of Ice formation that starts In ihe apoplasf and withdraws water from the 
eymplast (McK&rsie and Leshem. 19S4. Stress and Stress Coping in Cuiti'itmed Plants, 
Kluwar Academic Publishers). Commonly, a plant's molecular response mechanisms to 

£0 each ov these stress conditions are similar. 

QOOS.QlI The results of current research indicate that drought tolerance is a 
complex quantitative trait and that no real diagnostic marker is available yet High sail: 
conronttfttioris or dehydration may cause- damage at the c^flufor level during drorsght 
stress hut the precise injury is not entirely clear (Bray, 1997. Trends Plant Sci. 2, 4S- 

25 54). This lack of a mechanistic understanding makes it difficult to design a transgenic 
approach to improve drought tolerance. However, an important consequence of 
damage may bo the production of reactive oxygen radicals that cause cellular injury, 
such as lipid peroxidation or protein and nucleic acid modification. Details of oxygen 
free radical chemistry and their reaction with cellular components such as cell 

30 membranes have been described (McKersic and Leshem, 1994. Stress and Sttvss 
Coping in Cultivated Plants, Kiuwer Academic Publishers). 

0009.0,1 ft is the object of this invention to identify new, unique genes capable erf 
conferring stress tolerance to plants upon expression or over-expression. 
0010.0.1 It is further object of this invention to identify, produce and bread new, 
35 unique stress tolerant and/or resistant plant cells or plants and methods of inducing 
and detecting stress tolerance and/or resistance in plants or plant cells. 
It is a further object to identify new methods to detect stress tolerance and/or 
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resistance; in plaints or plant cells. It is also the object of this invention to identify new. 
unique genes capable of conferring stress tolerance to plants upon expression or over- 
expression. 

001 1.0.1 The present invention provides a transformed plant cell with altered 
5 metabolic activity compared to a corresponding non transformed wild type plant cell, 
wherein the metabolic activity altered by transformation with a Stress- Related Protein 
(5RP) ceding nucleic acid and results in increased tolerance and/or resistance to an 
environmental stress as compared to a corresponding non-transformed wild type plant 
cell. 

D 0012.0.2 The present invention provides a transgenic plant ceil transformed by 
Stress- Related Protein (SRP) coding nucleic acid, selected from tho group consisting 

of: 

a) nucleic acid molecule encoding one of the polypeptides shown in Fig. 1a, 
1b or 1c or a fragment thereof, which confers an an altered metabolic 

5 activity in an organism or a part thereof; 

b) nucleic acid molecule comprising one of the nucleic acid molecule shown In 
Fig. ia, 1b or 1^ 

o) nucleic acid molecule whose sequence can be deduced from a polypeptide 
sequence encoded by a nucleic acid; molecule of (a) or (b) as a result of the 
0 <legsr>eracy of 111* genetic code and conferring an altered metabolic activity 

in an- organism or a part thereof: 
d) nucleic acid molecule which encodes a polypeptide which has at least 50% 
Identity with tha amino acid sequence of the poh/psj:?iide encoded by the 
nucleic acid molecule of (a) to (c) and conferring an altered metabolic 
5 activity in an organism or a part thereof; 

c) nucleic acid molecule which hybfdizes with a nucleic acid molecule of (a) to 
|c} under under stringent hybridisation conditions and conferring an altered 
metabolic activity in an organism or a pan thereof: 

f) nucleic acid molecule which encompasses a nucleic acid molecule which is 
0 obtained by amplifying nucleic acid molecules from a cDNA library or a 

genomic library UEing the primers as shown in table 9. and conferring an 
altered metabolic activity in an organism or a part thereof; 
g> nucleic ac;d molecule encoding a polypeptide which is isolated with the aid 
of monoclonal antibodies against a polypeptide encoded by one of the 
5 nucleic acid molecules Of (a) to (f) and conferring an altered metabolic 

activity in an organism or a part thereof; 
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h} nucleic acid molecule encoding a polypeptide comprising the consensus 
sequence shown in Hg. 2 and conferring an altered metabolic activity in an 
onanism or a part thereof; and 

i) nucleic acid molecule which is obtainable by screening a suitable nucleic 
5 acid library under stringent hybridization conditions with a prohe comprising 

one of the sequences of the nucleic acid molecule of (a) to (k) or wlLh a 
fragment thereof having at least 15 nt, preferably 20 nt, 30 nt, 50 nt.1Q.Dnt, 
?00 nt or 500 nt of the nucfeic acid molecule characterized in {a) to (k) and 
conferring an altered metabolic activity in an organism or a part thereof. 

10 

or comprising a sequence which is complementary thereto. 
00 13.0.1 As used herein, the term ■"metabolite" refers to Intermediate substances, 
preferably such of low molecular weight, which occur during anabollsm snd catabolism 
in a cell or plant, in other words a substance produced or concumed by metabolism. 

15 0014.0.1 The term "altered metabolic activity" refers to the change (increase oe 
decrease) of the amount, concentration or activity (meaning here the effective 
concentration tor the p imposes of chamscal reactions and other mass action) of a 
mesboliie in a specific volume relative to a Goifsspondlmg volume (e.g. in an organism, 
a tissue, a cell or a cell compartment) of a control, reference or wild type, including the 

£0 ds now creation of ths arilrvity or expression, measured for example: by ono of the 
methods described herein below, which is changed (increased or decreased) as 
compared to a Gonesponding non transformed wild type plant cell. 
0Q15.Q.2 The terms "inrrs?*<?<f , ^rfe'ttf, : '*;;tsnd<£-d ,J . "snhaneed", improved" or 
"amplified" relate to a corresponding change of a property in an organism, a part of an 

25 organism sue in as a tissue, seed, root, leave, flower etc. or In a cell and are 
interchangeable, Frefeiiably, the overall activity in the volume is increased or 
enhanced in cases if the increase or enhancement is related to the increase or 
enhancement of an activity of a gene product, independent whether the amount of 
gone product or the specific activity of the gene product or both is increased or 

30 enhanced or whether the amount, stability or translation efficacy of the nucleic acid 
sequence or gane encoding for the gene product Is Increased or enhanced. The terms 
"reduction"' , "decrease" or "deletion? relate to a corresponding change of a property in 
an organism, a part of an organism such as a tissue, seed, root, leave, flower etc. or in 
a ceii. Prof crrably, the overall activity in the volume is reduced, decreased or deleted in 

35 cases if the reduction, decrease or deletion is related to the reduction, decrease or 
deletion of an activity of a gene product, independent whether the amount of gene 
product or the specific activity of the gene product or both is reduced, decreased or 
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deieted or whether the amount, stability or translation efficacy of the nucleic acid 
sequence or gene encoding for the gene product Is reduced, decreased or deleted. 
001 6.0.2 The terms "increase" or "decrease" relate to a corresponding change of 
a property in an organism or in a part of an organism, such as a tissue, seed, root, 
5 leave, flower eto. or in a cell. Preferrably, the overall activity in the volume is increased 
in cases the increase relates to the Increase of an activity of a gene product, 
independent whether the amount of gene product or the specific activity of the gene 
product or both Is increased or generated or whether the amount, stability or translation 
efficacy of the nucleic acid sequence or gene encoding for the gene product is 
10 increased. 

0017.0.2 Under "change of a property" It is understood that the activity, 
expression level or amount of a gene product or the metabolite content is changed in a 
specific volum ft relative to a corresponding volume of a control, reference or wild type, 
including the de novo creation uf ttio activity or expression* 

1 5 001 8.0.2 The terms "increase" or "decrease" include the change of said property 
in only parts of the subject of the present invention, for example, the modification can 
be found in compartment of a cell, like a organelle, or in a part of a plant, like tissue, 
seed, root, leave, flower etc. but is not detectable if the overall subject, i.e. complete 
cell or plant, is tested. Preferably, the increase or decrease Is foirtdi cellular, thus the 

20 term Jl irici^sise of an activity" or 'Irtciease of a metabolite content* retails io the ceflular 
increase oompared to the wild typ cell. 

0013.0.2 Accordingly, the farm increase" or "decrease" means that the spscific 
activity of an enzyme as well as- the amount of s compound or metabolite, o.g. oi a 
polypeptide, a nucleic pjcid molelcule or of the iine chemical of the invention or an 

25 encoding mRNA or DMA, can be increased or decreased in a volume. 

0020,0,3 The terms "wild type", "control 3 or "reference" are exchangeable and can 
be a cell or a part of organisms such as an organelle or a tissue, or an organism, in 
particular a microorganism or a plant, which was not modified or treated according to 
the herein described process according to the invention. Accordingly, the cell or a part 

30 of organisms such ss an organelle or a tissue, or an organism, in particular a 
microorganism or a plant used as wild typ, control or reference corresponds to the cell, 
organism or part (hereof as much as possible and is in any other property but in the 
result of the process of the invention as identical to the subject matter of the invention 
as possible. Thus, the wiEd type, control or reference is. treated idcnlically or as identical 

35 as possible, saying that only conditions or properties might be different which do no- 
influence the quality of the tested property. 
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0021.0.2 Preferably, any comparison Is carried out under analogous conditions. 
The term 'analogous conditions" means that all conditions such as, for example, 
culture or growing conditions! assay conditions (such as buffer composition, 
temperature, suhstrates, pathogen strain, concentrators and the like) are kept identical 
5 between the experiments to be compared. 

Tlie "reference", "control", or "wild type" Is preferably a subject, e.g. an 
organelle, a cell, a [Issue, an organism, in particular a plant or a microorganism, which 
was not modified or treated according to the heroin described process of the invention 
and is fri any other property as similar to the subject matter of the invention as possible. 

10 The reference, control or wild type is in its genome, trnnscrtpiome, proteome or meta- 
bolome as similar as possible to the subject of the present invention. Preferably, the 
term "reference-" tontrot-" or ''wild type-"-organcllc, cell, -tissue or -organism, in 
particular plant or microorganism, relates to an organelle, cell, tissue or organism, in 
particular plant or mlcororganlsm, which Is nearly genetically identical to the organelle. 

15 cell, tissue or organism, in particular microorganism or plant, of the present invention or 
a part thereof preferably 95%, more peferred are 98%, even more preferred are 
99,00%, in particular 99,10%, 89,30%, 99.50%, S9,7X>%. 99,SO%, 29,39%, 93, 990% or 
mors. Euinst preferable tiae "reference", ''control", or 'Vjild type" is a subject, e.g. &n 
organelle, a cell, a tiesus. en organism, which is genetically identical to the organism, 

20 cefl or organelle used according to tha process of the invention except that the 
responsible or acvitivity conferring nucleic acid molecules or the gene product encoded 
by I hem are amended, manipulated, exchanged or urrti-otiuced according to the 
invemJvo process. 

OOSS.O.S Preferably, the reference, control or wild type differs form the subject of 
25 the preseni Invention only in the cellular activity ol the polypeptide of the invention, e.g. 
as resuil: of an increase in the level of the nucleic acid motecufe of the present invention 
or an increase of the specilic activity of the polypeptide of the invention, e.g. by o; in 
the expression level or activity of an protein having the activity of an Stress Related 
Protein (SRP) or its homologs, its biochemical or genetical causes and the alteied 
30 metabolic activity. 

0024.0.2 In case, a controf, reference or wiEd type differing from the subject of the 
present invention only by not being subject of the process of the invention can not be 
provided, a control, reference or wrtd type ran be an organism in which the cause for 
the modulation of an activity conferring the altered metabolic activity or expression of 
35 the nucleic acid molecule Of the invention as described herein has been switched back 
or off, e.g. by knocking out the expression of responsible none product, e.g. by 
antlsense inhibition, by inactivation of an activator or agonist, by activation of an 



wo immnsm 



PC'T/US2004/ini18S8 



inhibitor or antagonist, by Inhibition through adding inhibitor/ antibodies, by adding 
active compounds as eg, hormones, by introducing negative dominant mutants, etc. A 
gene production can for example be knocked out by introducing inactivating point 
rnutattons. which lead to an enzymatic activity inhibition or a destabilization or an 
5 inhibition of the ability to bind to cof actors etc. 

0025.0.2 Accordingly, preferred reference subject is the starting subjficr of the 
present process of the invention. Preferably, the reference and the subject matter of 
the invention ore compared after standardization and normalization, e.g. to the amount 
of total RNA, DMA, or protein or activity or expression of reference genes, like 
10 housekeeping genes, such as ubkiuitin, actrn or ribosomal proteins. 

0026.0.2 A series of medianisms exists via which a modification of the a protein, 
e.g. the polypeptide of the invention cart directly or indirectly affect the yield, production 
and/or production efficiency of the amino acid. 

0027.0.2 For example, the molecule number or ;he specific activity of the 
15 polypeptide or the nucleic acid molecule may be increased. Larger amounts of the fine 
chemical can be produced if the polypeptide or the nucleic acid of the invention is 
expressed ere novo In an organism lacking the activity of eaid protein. However, it is 
also possible to increase the expression of the gene which & naturally present in the 
organisms, For example by modifying tbe regulation of the gene, or by increasing the 
20 stability di the corresponding mRNA or of th& coirs&pondirig gens product encoded by 
the nucleic acid molecule of the invention, or by introducing homologous genes from 
other organisms which are differently regulated, eg. not feedback sensitive. 
0Q.2£.rj.£ This a!eo applie? analogously to ths combined increased oppression oi 
the nucleic acid molecule of the present irorention or its gens product with that of 
25 further enzymes oi the amino acid biosynthesis pathways, e.g. which are useful for the 
synthesis of the fine chemicals. 

0Q2S.C.2 The increase, decrease or modulation according to this invention can bo 
constitutive, e.g. due to a stable permanent transgenic expression or to a stable 
mutation in Ihe corresponding endogenous none encoding tho nucleic acid molecule of 

30 tbe invention or to a modulation of the expression or of the behaviour of a gene 
conferring the expression of the polypeptide of the invention, or transient, e.g. due to 
an transient transformation or temporary addition of a modulator such as a agonist or 
antagonist or inducible, e.g. after transformation with a inducible construct carrying the 
nucleic acid molecule of the invention under control of a induceable promoter and 

35 adding the inducer, e.g. tetracycline or as described herein below. 

0030.0.2 The increase in activity of the polypeptide amounts in a cell, a tissue, a 
organ elle, an organ or an organism or a part thereof preferably to at least 5%, 
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preferably to at least 20% or at to least 50%, especially preferably to at loast 70%, 
80%, 90% or more, very especially preferably are to at least £00%, most preferably are 
to at least 50Q% or more in comparison to the controt, reference or wild type. 
0031 ,0.2 The specific activity of a polypeptide encoded by a nucleic acid molecule 
5 of the present invention or of the polypeptide of the present invention can be tested as 
described in the examples. In particular, the expression of a protein in question in a 
cell, e.g. a plant cell or a microorganism and the detection of an increase the fine 
chemical level In comparison to a control is an easy test and can be performed as 
described in the state of the art, 
10 0032.0.2 The term Increase" includes, that a compound or an activity is 
introduced into a cell de novo or that the compound or the activity has not been 
detectable before, in other words it is ''generated'. 

0033.0.2 Accordingly, in the following, the term "increasing" also comprises the 
term -"generating" or "stimulating". The increased activity manifests itself in an increase 

15 of the fine chemical. 

0034.0.1 The transform ed plant cells are compared to the corresponding non- 
transformed wild type of the same genus and species under otherwise identical 
conditions (such as, for example, culture conditions r ags of the plan Is and the like). In 
this context, a change in metabolic aciivrty of at least 10%, advanlageously at at least 

'AQ 20% T preferably at least 30%, especially preferably of at least 40%, 50% or 60%, very 
especially preferably of at least 70%, 80%, 90%, 96% or even 100% or more, in 
comparison with the non-transformed organism [3 advantageous. 
G033JQ.1 Preferably She change- in melBbolile coiioenii"afion of (he transformed 
plant celts is the changed compared to the corresponding non-transformed wild type. 

25 Preferably the change in metabolite concentration is measured by HPLC and 
calculated by dividing the peak height or peak area of each analyte (metabolite) 
through the peak area of the respective internal standards. Data is normalised using 
the individual sample fresh weight. The resulting values are divided by the moan values 
found for wild type plants grown under control conditions and analysed In the same 

30 sequence, resulting in the so-cafled ratios, which represent values independent of the 
analytical sequence. These ratios indicate the behavior of the metabolite concentration 
of the transformed plants in comparison to the concentration in the wild type control 
plants. 

0036.0.1 According to this method, the change si at least one metabolite 
35 concentration of the transformed plant cells compared to the corresponding non- 
transformed wild type is at least 10%, advantageously of at least 20%, preferably at 
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least 40%, 60% or 30%, especially preferably of at least 90%, 100% or 200%, very 
especially preferably of at least 700% : 800%, 900% 1 000% or more. 
0037.0.1 Data significance can be determinated by aff statistical methods known 
by a person skill ecf in the art, preferably by a t-test more preferably a by the student i- 
5 test. 

0038.0.1 Allered metabolic activity also refers to metabolites that, compared to a 
corresponding non transformed wild type plant cell, are not produced after 
transformation or are only produced after transformation. 

0039.0.1 Preferred metabolites of fte invention are 2 J 3-dimetbyl-5-phiyly|quinol or 

10 2-hydroxy-palmltfc acid or 3,4-dihydraxyplienylalartlnG (= dopa) or 3-hydroxy-palmilic 
acid or 5-oxoprollne or alanine or alpha linolenic add (c18;3 (cEK c!2, c15» or alpfia- 
tocopherol or aminoadipic acid or anhydroglucose or argininc or aspartic acid or beta- 
apo^S' carotenal or beta-carntene or beta-sitosierol or beta-tocapherol or {delta-7- 
cis,10-cis)-haxadecadianic acid or hexadecatrionic acid or margaric acid or delta-15- 

15 Gie-fefracosenic acid or fcrulic acid or campe3lerul or cerotic acid (c26:0) or citrulline or 
ciyptoxantriine or eicosenoic acid (20:1) or fructose or fumarate or galactose or 
gamma-aminobutyric acid or gamma-tocopharol or gluconic acic> or glucose or glutamic 
acid or glulamine or slycerate or giycsrinaldervyd or gjyc&nol or glycerol-3-phosphate or 
glycine or homoserinc Ot inositol or ieoleudne or feo-maltcse or isopentenyl 

£0 pyrophosphate or leucine or Jignccerlc add (024:0) or linoleic acid (C16£ (c&, d 2)} or 
lutefne or lycopene or malate or man nose or methionine or metlTyJgalactofuranoside or 
mcthyfgalactopyranosicte or methylgalactopyranoside or palmitic acid (c16:0} or 
phenylalanine or phosphate or proline or putresrine or pyruvat or rsflinose or ribontc 
acid or serine or shikimate or ain&pine acid or stearic acid (ci&Q) or succinate or 

25 sucrose or threonine or trfaoonianoic acid or tryptophane or tyrosine or ubichinone or 
udp-glucose or valine or zeaxanthlnc. 

0040.0.1 Metabolic actfvity may also be altered concerning one or more derivates 
of on a or more of the above metabolites. 

0041 .0.1 Preferably metabolic activity is altered concerning one or more 
30 metabolites selected from the group consisting of all of the above metabolites 

0042.0.1 Alternatively metabolic activity may be altered ennccrning one or more 
metabolites selected from the group consisting of man nose, inositol phosphate, 
aspartic acid, isoleuclne. Icucina, gam ma-am tnobutyric acid, glycerinaldehyd, sucrose, 
campesterol, valine, beta-tocopherof,. ubichinone, palmitic ackt (c16:0), 2-hydroxy- 
35 palmitic acid, 2,3-dim8thyf-5-phytylquinol, beta-carotene, alpha-linolenic acid fc18:3 
(cO, c12, c15)), lycopene. 
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0043.0.1 Alternatively metabolic activity may be altered concerning one or more 
metabolites selectad from ttie group consisting of meihylgalactofuranoside, beta- 
sitosterof, delta-1 5-cis-tetracosenic acid {c24:1 me), margaric acid {ct7:0 me), stearic 
acid (c18:0i, methylgalactopyranosfcle, gamma-tocopheroi, iinofcic acid (d8:2 tc9, 
5 c12}), hexadecathenic acid (c1fi:3 me), shikjmate, raffincse, glutamic acid, gFutamine, 
udp-giucosa, proline, threonine, tsopentenyl pyrophosphate, 5-oxaproline, ferullc acid, 
sinapine acid. 

0044.0.1 Alternatively metabolic activity may be altered concerning one or more 
metabolites selected from the group consisting of tryptophane, citwlline, serine, 

10 alanine, glycerate, argtnine, 3-hydroxy-palmitfc acid, putrescine, 3,4- 
dihydroxyphenylalanine (=dopa), alpha-tocopherol, aminoadipic add, anhydroglucose, 
bela-apo-B' carotenal, derla-7-cis,10-cis-hexadecadienic acid (c16:2 me), carotid acid 
{c26:C), oryptoxanthine, eicosenolc add (20:1), frudoee, furrarate. 
0045.0.1 Alternatively metabolic activity may be altered concerning one or more 

15 metabolites selected! from the group consisting of galactose, gluconic add, glucose, 
glycerol, glyceral-3-phosphate r glycine, homoserine, iso-maltose, lignoceric acid 
(e24:0), luteins, malate, triaeantanok; add, methionine, phenylalanine, pyruvate, ri boric 
seid, succinate, tyrosine, zsaiisnthine. 

0046.0.1 The present invention provides a transgenic plant call, wherein 
2Q e^rsssfon oi said nucleia acici sequence in the plant cell results altered metabolfc 
activity leading to increased tolerance and/or resJalanca to environmental stress as 
compared to a corresponding non-trcnsfoimsd wild type plant cell. One preferred wild 
typs plant cell is a non-transformed Arabfciopsis plant cell. «n example hers \t the 
Arabkiopsi* wild type C34 (Nottingham Arabldopsis Stock Cenlre, UK; NASC Stock 
25 N906). 

OQ47.Q.1 Other preferred wild type plant cells are a non-transformed from plants 
selected from the group consisting of maise, wheal; rye, oat, triticafe, rice, barley, 
soybean, peanut, cotton, rapeseed, canota, manjhot, pepper, sunflower, flax, borage . 
saffbwer, linseed, primrose, rapeseed, turnip rape, tagetes, golanaceous plante ; 
30 potato: tobacco, eggplant, tomato, Vices specfes, pea, alfalfa, coffee, cacao, tea, Salix 
species . oil palm, coconut, perennial grass and forage crops. 

G04S.0.1 More preferred wild type plant cells are a non-lransfomied Linum plant 
cell, preferably Linum usitatissimuim, more preferably the variety Brigitta, Golda, Gold 
Merchant, Helle, Julie L Olpina, LMa, Martin, Maedgold, Sporpion, Serenade, Linus, 
35 Taunus. Lifax or Liviola, a non-transformed Hellantus plant cell, preferably Hellamus 
annuus, more preferabiy the variety Aurasol. Capelfa, Ftavia, Floras, Jazzy, Paluio, 
Pegasol, PIR64A54, Rigasol, Sariuca, Sideral, Sunny, Alenka, Candisof or Floyd, or a 
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non-transformed Brasslca ptent coll, preferably Brassica napus, more prefeiably the 
variety Dorothy, Evfta, Heros r Hyota, Kimbar, Lambada, Licolly, Licortira, Licosmos, 
Lisonne, Mfetrai, Passat, Serator, Sfapufla, Sponsor, Star, Caviar. Hybridal, Saical, 
Olga, Lara, Doublol. Karola, Falcon, Spirit, Olymp, Zeus, Libero, Kyola, Lioord, Lion, 
5 Lirajet, Lisbelh, Magnum, Maja, Mendel, Mica, Mohican, Olpop, Ontarion, Panthar, 
Prinoe, PrDnio, Susanna. Talani, Titan. Transfer, Wiking, Woltan, Zenlah. Artus, 
Contact or Smart 

0049,0,1 The expression of said nucleic acid sequence in the plant cell may 
directly or indirectly influence the metabolic activity of ifie transformed plant cells. 
1 0 Preferabfy theyirrfluencstheactivityofttieabovernetabolitBS. 

0050.0.1 Preferably metabolic activity may be altered by transformation with one 
or mora Stress-Related Protein (SRP) coding nucleic acid selected from the group 
comprising ihe nucleic acid of Fig. 1a, 1b or 1cb homology of the afore mentioned 
sequences. 

15 0051.0.1 It is within the scope of the invention to identify the genes encoded by a 
nucleic acid sequence selected from the group consisting of the nucleic acid of Fig 1 . 1a. 
1b or 1c and'or hornologs thereof In target plants, especially crop plants, and then 
express ihe corresponding gene \o achieve the altered metabolic activity resulting in 
increased tolerance and/or resistance to environmental stress. Consequently the 

20 invention is not fimited to a specific plant- 

0052.0 J2 A protein having an activity conferring an altered metabolic activity 
preferably has the structure of the polypeptide described herein, in particular of the 
polypeptides comprising i.hs consensus sequence shown in Fig. Z or of the polypeptide 
as shown in Fig. 'la, 1b or 1e or ihe functional homologues thereof as described herein, 

25 or is encoded by the nucleic acid molecule characterized herein or Ihs nucleic acid 
molecule according to the Invention, for example by the nucleic acid molecule as 
shown in Fig. 1a, 1b or 1c or its herein described functional homologues and has the 
herein mentioned activity. 

0053-0.1 ft Is further possible to detect environmental stress in plant cells or plants 
30 by screening the plant ceils for altered metabolic activity as compared to non-stress 
conditions. This allows for monitoring of stress levels in plants, even when no 
symptoms are visible. Therefore counter action can be taken ealier and e.g. crop 
losses minimized by timely watering. 

0054,0.1 It is also wrlhin the scope of the invention to screen plant cells or plants 
35 -for increased tolerance andVor resistance to environmental stress by screening the 
plant cells under stress conditions for altered metabolic activity as compared to non- 
stress conditions. This allows selection of plants with increased tolerance and/or 
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resistance to gnvironmental stress without the identification of genes or visual 
symptoms. 

0055.0.1 With the invention it is further possible to breed plant cells or plants 
towards increased tolerance and/or resistance to environmental stress by screening 
5 the plant celts under stress conditions for altered metabolic activity as compared to 
non-stress conditions and selecting those with Increased tolerance and/or instance to 
environmental stress. The screening for metabolite activity is faster and easier than 
e.g. screening for genes. 

Q056.Q.1 Screening is well known to those skilled in the art and generally refers to 
10 the search for a particular attribute or trail. In the Invention this trait in a plant or plant 
cetl is preferably the concentration of a metabolite, especially prefared the 
concentration of the above metabolites. The methocis and devices for screening arc 
familiar to those skilled in the art and include (gas chromatography], LC (liquid 
chromatography). HPLC (high performanco (pressure) liquid chromatography), MS 
15 {mass spectrometry), NMR (nuclear magnetic resonance) spectroscopy, in (infra red) 
spectroscopy, photometric methods etc and combinations of these methods. 
0057.0-1 Breeding Is also customary Itnowledye for those skilled in the art, ft is 
understood as the directed and stable Incorporation of a particular attribute or trail into 
a planl or plant ceil. 

20 0O53.Q.1 Toe various breeding steps are ciiaractsifced by well-defined human 
intervention such as selecting the lines to be crossed, directing pollination of the 
parental lines, or selecting appropriate progeny plants. Different breeding measures 
can be taken, depending on the desired properties. All !he techniques *re wsll known 
by a person skilled in the art and include for example, but are riot limited to 

25 hybridization, inbreeding, backcross breeding, muUiiine breeding, variety blend, 
Interspecific hybridization, aneuploid techniques, etc. Hybridization techniques also can 
include tie sterilisation of plants to yield male or female sterile plants by mechanical, 
chemical, or biochemical means. Cross pollination of a male sterile plant with poifen of 
a different line assures that the genome ol the male sterile but female fertile plant wilt 

30 uniformly obtain props rties of both of the parental lines. The transgenic seeds and 
plants according to the invention can therefor be used for the hreerJintj r>F improved 
plant lines, which can increase the effectiveness of conventional methods such as 
herbicide or pesticide treatment or which atfow one to dispense with said methods due 
to their modified genetic properties. Alternatively new crops with improved stress 

35 tolerance, preferably drought and temperature, can be obtained, which, due to their 
optimized genetic "equipment", yield harvested product of better quality than products 
that were not able to tolerate comparable adverse developmental conditions. 
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0059.0.1 The invention provides that the environ mental stress can bo salinity, 
drought, temperature, metal, chemical, pathogenic arid oxidative stresses, or 
combinations thereof, preferably drought and/or temperature. 

00B0.0.1 The object of the invention is a transgenic plant cell, wherein the 5RP 
S (^stress related protein) is selected preferably from yeast, preferably Saccharomye&s 
cerevisfae, or E. co!i or a plant, preferably Brassica netpifx, Glycitte max, or Oryui 
saliva- 

0001.0,1 Object of the invention es also a transgenic plant cell, wifcreln the SRP 
coding nucleic acid is at least about 50 % homologous to one of the nucleic acid of Fig. 
10 1a, 1b or 1c. 

0062.0.1 In the transgenic plant cell of the invention, the expression of said 
nucleic add results in Increased tolerai-ue la an environmental stress, which is 
preferably achieved by altering metabolic activity, as compared to a corresponding 
non-transformed wild typo plant ceil. Herein, the environmental 3tress is selected from 

15 the group consisting of salinity, drought, temperature, metal, chemical, pathogenic and 
oxidative stresses, or combinations thereof, preferably drought and/or temperature. 
0063.0.2 The term ' expression" refers to the transcription and/or translation of o. 
oodogenie gens segment or gene. As a rule, the resulting product is an rnFWA or a 
protein. However expression products can also include functional RNAs suGh as, for 

£0 example, antlsense, nucleic acids, tRNAs, snRNAs, rRNAs, RNAi, siRNA, ribozymes 
etc. Expression may be systemic. local or temporal, for example limited to certain ceB 
types, tissue, soroans or tinne periods, 

Unless otherwise specif i&d, the tarns ;i polynuc-leovjdes-', "nucleic add" 
and "nucleic acid molecule'' are Interchangeably in the present conte^. Unless 

25 otherwise specified, the temis 'peptide", "polypeptide'' and "protein* are 
interchangeably in the present context. The term "sequence' may relate to 
polynucleotides, nucleic acids, nucleic acid molecules, peptides, polypeptides and 
proteins, depending on the context in which the term "sequence" is used. The terms 
"gene(s) r , "polynucleotide", "nucleic acid sequence ', "nucleotide sequence", or "nucleic 

30 acid molecule(s)' as used herein refers to a polymeric form of nucleotides of any 
length, either ribonucleotides or deoxyribonuclootidoo. The terms refer only to the 
primary structure of the molecule, 

0065.0.2 Thus, the terms u gene(s)", 'TpoFy nucleotide", "nucleic acid sequence", 
"nucleotide sequence", or "nucleic acid molecLile(s)" as used herein include double- 
35 and single-stranded DNA and RNA, Tbcy also include known types of modifications, for 
axampla, methyiation, : 'caps", substitutions of oris or more of the nalurally occurring 



WO 1 PC'T/US 5fH>4/« 1 1 8S8 
14 

nucleotides with an analog. Preferably, the DMA or RNA sequence of the invention 
comprises a coding sequence encoding the herein defined polypeptide. 
006Ek0.2 A "coding sequence? is a nucleotide sequence, which Is transcribed into 
mRMA and'or translated into a polypeptide when placed under the control of 
5 appropriate regulatory sequences. The boundaries of Ihe coding sequence are 
determined by a translation start oodon at the 5"-termfnus and a translation stop codon 
at the ^-terminus. A coding sequence can include, but is not limited to mRMA, cDNA, 
recombinant nucleotide sequences or genomic DNA, while introna may be present as 
well under certain circumstances. 
10 0067.0.2 For the purposes of the invention, as a rule the plural is intended to 
encompass the singular and vice versa. 

0068,0.1 Further, the transgenic plant cell is derived from a monocDtyledonous 
plant. Mernstiv, the iransgenio plant coll is derived from a dicotyledonous plant 
Preferably, the transgenic plant cell is selected from eho group consisting of maize, 

t5 wheat, rye, oat. trificala, rice, barley, soybean, peanut, cotton, rapeseed, canola, 
rnanihot, popper, sunflower, flax, borage, sufflower, linseed, primrose, rapeseed, tumlp 
rape, taoetes, eolanaceoua piano, potato, tabacco, eggplant, tomato* Vicia species, 
pea. alialla, coffee, cacao, lea, Sali* species, oil palm, coconut, perennial grass, forage 
crops and Arabidopeis fhafiana. Moreover, the transgenic plant cell of the present 

20 invention can be derived trom a rjymnospemn plant Preferably, the ptani is selected 
from the group of spruce, pine and fir. 

0069.0.1 The invention further provide* a seed produced by a transgenic plant 
transform*-:! by a SRP coding nucleic acid, wherein the plant e? true breeding for 
increased tolerance to environmental stress, which is preferably achieved by altering 

25 metabolic activity, as compared to a wild type plant cell. The transgenic plant might be 
a monccot, a dicot or a gymnospcrm plant. The invention further provides a seed 
produced by a transgenic plant expressing an 5RF wherein the plant is true breeding 
for Increased tolerance to environmental stress, which is preferably achieved by 
altering metabolic activity, as compared to a wild type plant cell. The invention pertains 

30 to a seed produced by a transgenic plant, wherein the seed is genetically homozygous 
for a transgene conferring an increased tolerance to enviionrnental stress, which is 
preferably achieved by altering metabolic activity, as compared to a wild type plant. 
0070.0.1 The Invention further provides an agricultural product produced by any of 
the below-described transgenic plants, plant parts such as leafs, petal, anther, roots, 

35 tubers, stems, buds, flowers or seeds. The invenllon further provides a isolated 
recombinant expression vector comprising a SRP encoding nucletc acid 
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0071.0.1 The invention further provides a method of producing a transgenic plant 
with a SRP coding nudeic acid, wherein expression of the nucleic add in trie plant 
results in increased tolerance ancVor resistance to an environmental stress, which fs 
preferably achieved by altering metabolic activity, as compared to a corresponding 
5 non-transformed wild type plant cell r comprising 

a) transforming a plant cell with an expression vector Including a SRP 
encoding nucleic acid selected from the group comp rising the nucleic 
acid of Fig. 1a, 1b or 1c and/or homologsor parte thereof and 

b) generating from the plant cell a transgenic plant with an increased 
10 tolerance to environmental stress as compared to a corresponding non- 
transformed wild type plant. 

0072.0.1 With regard to invention described here, "transformed or tranagene" 
means afi those plants or parts thereof which have been brought about by genetic 
manipulation methods and in which either 
15 c) one or more genes, preferably encoded by one or more nucleic acid 

sequences as depicted in Fig. 1a, 1b or ic sndfor a homotog thereof. 

or 

d) a genetic regulatory element, for example a promoter, which is 
functionally linked eg, to the nucleic add sequence ss depicted in Fig. 

20 1 a, lb or 1 □ and/or a homolog thereof, or 

e] (a)and(b> 

is/are not present in itaflheir natural cenetfc environment or hasfliave been modified by 
means of gene-tic manipulation methods, it being possible lbr the modification to be, by 
way of example, a substitution, addition, deletion, inversion or insertion of one or more 

25 nudeotide radicals. 

0073.0.1 "NaturaE genetic environment" means the natural crmomosomal locus in 
the organism of origin or the presence in a genomic library. In the case of a genomic 
library, the natural, genetic environment of the nucleic acid sequence is preferabiy at 
least partially still preserved. The environment flank3 the nucleic acid sequence at least 

30 on one side and has a sequence length of at least 50 bp, preferably at least 500 bp, 
particularly preferably at least 1000 bp, very particularly preferably at least 5000 hp. 
0074.0.1 In said method for producing a transgenic plant comprising an SRP, the 
SRP ocdsig nucleic acid is selected from the group comprising the nucleic acid of Fig. 
1a, 1b or 1c and/or homologs of the afore mentioned sequences. Further, the SRP 

35 coding nucleic add used in the said method is at least about 50% homologous to one 
of the nucleic add of Fig. 1a, lb or 1c. 
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0075.0.1 A plant □/ plant cell is considered %ue breeding" for a particular trait if it 
is genetically homozygous for that trait to the extent that, when the true-breeding plant 
is self-pollinated, a significant amount of Independent segregation of the trait among 
the progeny is not observed, tn the present invention, the trait arises from the 
S transgenic expression of one or more DMA sequences introduced Into a plant cell or 
plant. 

0076.0.1 The present invention also provides methods of modifying stress 
tolerance of a plant comprising, modifying the level of expression 'of a SRP nucleic acid 
in the plant. The invention provides one method of producing a transgenic plant with a 
10 synthetic, novel or modified transcription factor that acts by increasing the transcription 
of a SRP gene. Theoretically it is also possible to obtain a decrease in expression of 
the gene. 

0077.0.1 A method of detecting environmental stress in plant cells or plants 
comprising screening the plant colls for nltorcd metabolic activity at? compared to mdjv- 

1 5 stress conditions is- also in Ihe scope of the invention. 

0078 A A Further a method of screening planl cells or plants for increased 
tolerance and/or resistance to environmental stress comprising screening the plant 
cells under stress- conditions tor altered metabolic activity as compared to non -stress 
oondilione is encompassed in the invention. 

^rj GOTf.Ci The present Invention also encloses a method of breeding plarrt cells or 
plants towards Increased tolerance and/or resistance to environmental stress 
comprising screening tlie plant ceils under slress conditions for altered metabolic 
activity as compared to non-stress conditions and Ceding those with increased 
tolerance end/or resistance to environmental stress. 

£5 QOBO.0.1 In these methods metabolite activity is preferably altered concerning the 
above metabolites and groups of metabolites. 

GOBI. 0.1 The present invention also encompasses ths use of altered metabolic 
activity and/or a SRP encoding nucleic acid selected -from the group comprising the 
nucleic acid of Fig. 1a, 1b or 1c and/or homology of the afore mentioned sequences 
30 or parts thereof as markers for selection of plants or pfent cells with increased 
tolerance to environmental stress. 

0002.0.1 The present invention further encompasses the use of altered motabollc 
activity and/or a SRP encoding nucleic acid selected from this group comprising the 
nucleic acid of Fig. 1a, 1b or 1c and/or homologs of toe afore mentioned sequences 
35 or parts thereof as markers for detection of stress in plants or plant cells. 

0083.0.1 The present invention also provides methods of modifying stress 
tolerance of a crop plant comprising utilizing a SRP coding nucleic add sequence to 
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identify individual plants in populations segregating for either increased or decreased 
environmental Stross tolerance (DMA marker). 

0O84.O.1 In the said method of modifying strsss tolerance ol a plant the SRP 
encoding nucleic acid may be selected from the group comprising the nucleic acid of 
5 Fig, 1s, 1 b or 1 o and/or homofogs of the afore mentioned sequences. Further the SFiP 
coding nucleic add used therein may at least about 50% homologous to one of the 
nucleic acid of Fig. 1a. 1b or 1c. Also an expression vector as described in the present 
invention might be used in tine 3aid method, 

0085.0.1 In a variant method of said method of modifying stress tolerance, the 
0 plant is transformed with an inducible promoter that directs expression of the SRP. For 
example, the promoter is tissue specific. In a variant method, the used promotor is 
developmental^ regulated. 

0086.0*2 In a further embodiment, the mfilhod of modifying stress tolerance 

comprises one or mora of the. following steps: 
5 a) stabilizing a protein condoning the increased expression of a protein 

encoded by the nucleic acid molecule of the invention or of trie polypeptid 
of Ihs invention Ittrfng tire herein-mentioned activity of a lie ring the 
metabolic activity; 

b) stabilizing a mRNA convening the increased expression of a protein 
0 encoded by [Jie nucleic acid molecule OT th© [mention or its homoiogs or of 

a mRNA encoding the polypeptide of the present Invention having the 
herein-mentioned activity of altering Ihs metabolic activity; 
cl increasing Ihe rpecSic aclivily of a protein conferring Ifie increasd 
exprcs&ion of a protein encoded by the nucleic add mol<?CLtf& Or tira 
5 invention or of the polypeptide of the present invention or decrea&ino the 

inhibitory regulation of the polypeptide of th© invention; 

d) generating or increasing the expression of an endogenous or artifictai 
transcription factor mediating the expression of a protein conferring th© 
increased expression of a protein encoded by the nucleic acid molecule of 

D the Invention or of the polypeptide of the invention having the herein- 

mentioned activity of altering the metabolic activity; 

e) stimulating activity of a protein conferring the increased expression of a 
protein encoded by the nucleic acid molecule of the present invention or a 
polypeptide of the present invention having the herein-mentioned activity of 

5 altering the metabolic activity by adding one or more exogenous inducing 

factors to ths organ ism us or parts thereof; 
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f) expressing a transgenic gen© encoding a protein conferring the Increased 
expression of a polypeptide encoded by the -nucleic acid molecule of the 
present Invention or a polypeptide of the present invention, having the 
heroin-mentioned activity of altering the metabolic activity: and/ot 
j g) increasing the copy number of a gene conferring the increased expression 

Of a nucleic add mnlecute fine:! ding a polypeptide BncodecE by the nucleic 
acid muleoule or Ihe invention or the polypeptide of the invent- on having the- 
herein-mentioned activity of altering the metabolic activity; 

h) increasing the expression of the endogenous gene encoding the 
3 polypeptide of the invention or its homotogs by adding positive expression 

or removing negative expression elements, e.g. homologous recombination 
can be used to either introduce poaitivo regulatory elements like for plants 
the 35S enhancer into the promoter or to remove repressor elements form 
regulatory regions. Further gene conversion methods can be used to 

5 disrupt repressor elements or to enhance to acitivty of positive elements- 

positive elements can be randomly introduced in plants by T-DNA or 
transposon mutagenesis and lines can be Identified In which Ihe positive 
elements have be integrated near to a gene of the invention, the expression 
of which is thereby enhanced; 

!) and/or 

i) modulating growth conditions of the plant in such a manner, that the 
expression or activity of the gene encoding the protein of the invention or 
tiis protein itscdf i>. enhanced; 

j) selecting of orgsnferns with especially high activity of trie proteins of the 
5 invention from natural ot from nnulagenized fesources and breeding ihem 

into the target organisms, eg the elite crops. 
0Q87.G.2 Preferably, said mRNA Is the nucleic acid molecule of the present 
invention and/or the protein conferring Ihe increased expression of a protein encoded 
by (tie nucleic acid molecule of the present invention or the polypeptide having the 
0 herein mentioned activity is the polypeptide of the present invention, e.g. conferring 
increased tolerance to environmental stress by aits ring the metabolic activity. 
ooae.0.2 In general, the amounl of mRNA, poEynucieotide or nucleic acid 
motecule in a cell or a compartment of an organism correlates with the amount of 
encoded protein and thus with the overall activity of the encoded protein in said 
5 volume. Said con elation is not always linear, the activity in the volume is dependent on 
the stability of the molecules, the degradation of the molecules or the presence of 
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activafing or inhibiting co-factors. Further, product and aduct inhibitions of enzymes ana 
well known, e.g. Zinser el al. "Enzyminhibitoren / Enzyme inhibitors? 1 . 
0089.0.2 The activity of the abovemenfioned proteins and/or propeptide encoded 
by the nucleic acid molecule of the present invention can be increased in various ways. 
& For example, the activity in an organism or in a part thereof, like a cell, is increased via 
increasing the gene product number, e.g. by Increasing the expression rale, like 
introducing a stronger promoter, or by Increasing ihe stability of the mRNA expnassed, 
thus increasing the translation rate, and/or increasing the stability of the gene product, 
thus reducing the proteins decayed. Further, the activity or turnover of enzymes can be 

10 influenced in such a way ihat a reduction or increase of the reaction rate or a 
modification (reduction or Increase) of the affinity to the substrate results, is reached. A 
mutation In the catalytic centre of an polypeptide of the invention, e.g. as enzyme, can 
modulate the turn over rate of the enzyme, e.g. a knock out of an essential amino acid 
can lead to a reduced or completely knock out adivily of Ihe enzyme, or the deletion or 

15 mutation of regulator hinding sites can reduce a negative regulation like a feedback 
inhibition (or a substrate inhibition, if the substrate level is also increased). The specific 
activity ot an enzyme of the present invention can be increased such that the turn over 
rats Is increased or ih& binding oi a co-factor is improved Improving the si ability of the 
encoding mRNA or the protein can also increase the aclivity of a gene piodiici. The 

20 stimulation ot the activity is also under ihe scope of the term increased aclivity", 

0090.0.2 Moreover, the regulation of the above mentioned nucleic acid sequences 
may bo modified so that gene expression is increased. This can be achieved 
advantageously by means of homologous regulatory sequence or by modifying, for 
example mutating, the natural reguttrlory sequences which are present. The 

25 advantageous methods may also bs combined with each other. 

0091.0.2 In general, an activity of a g^ne product in an organism or part thereof, 
in particular in a plant ceil, a plant, or a plant tissue or a part thereof or in a 
microorganism can be increased by increasing the amount of the specific encoding 
mRNA or the corresponding protein in said organism or part thereof. "Amount of protein 

3U or mRNA" is understood as meaning the molecule number of polypeptides or mRNA 
molecules In an organism, a tissue, a eel! or a cell compartment, "increase 1 ' in the 
amount of a protein means the quantitative increase of the molecule number of said 
protein in an organism, a tissue, a ceD or a cell compartment or part thereof - for 
example by one of the methods described herein below - in comparison to a wild typo, 

35 control or reference. 

0092.0.2 The increase in molecule number amounts preferably to at least 1%, 
preferably to more than 10%, more preferabfy to 30% or more, especially preferably to 
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50%, 70% or more, very especially preferably to ~\00%, most preferably to 500% or 
more. However, a de novo expression Is also regarded as subject of the present 
Invention. 

O09G.O.2 A modification, i.e. an increase or decrease, can be caused by 
5 endogenous or exogenous factors. For example, an Increase In activity in an organism 
or a part thereof can be caused by adding a gene product or a precursor or an activator 
□r an agonist to the media or nutrition or can be caused by introducing said subjects, 
into a organism, transient or stable. 

0094.0.2 In one embodiment the increase or decrease in metabolic activity in the 

10 plant or a part thereof, e.g. in a cell, a tissue, a organ, an organelle etc., Is achieved by 
increasing the endogenous level of the polypeptide of tho invention. Accordingly, in an 
embodiment of the present invention, the present invention relates to a process 
wherein the gene copy number of a gene encoding the polynucleotide or nucleic acid 
molecule of the invention is increased. Further, the endogenous level of tho 

15 polypeptide of the invention can for exampte be increased by modifying the 
transcriptional or translations regulation of the polypeptide. 

In one embodiment the melabolic activity in Ihe plan? or part thereof can 
be altered by targeted or random mutagenesis of the endogenous genes of the 
invention. For example homologous recombination can be used to either introduce 

20 positive regulatory elements like for plants the 35S enhancer into the promoter or to 
remove repressor elements form regulatory regions. In addition gene conversion like 
methods described by Kochevenko and WBImitzer (Plant Physiol. 2003 
May;133(1):1 74-34) and citations th&reincsn be used to dierupl. repressor elements or 
to enhance to acrtivty of positive regulator/ elements, 

55 Furthermore positive elements can be randomly introduced in (plant) genomes by T- 
DNA or transposon mutagenesis and fines can be screened for. in which the positive 
elements has he integrated near to a gene of the invention, the expression of which is 
thereby enhanced. The activation of plant genes by random integrations of enhancer 
elements tias been described by Hayashi et al., 1992 (Science 258:1350-1353) or 

30 Weigel et a!., 2000 (Plant Physiol. 122, 1 003-1013} and others citated therein, 

0095,0,2 Reverse genetic strategies to identify insertions (which eventually 
carrying the activation elements) near in genes of interest havB been described for 
various cases eg. Krysan etat., 1999 (Rant Cell 1999, 11, S2&3-2290); Sessions et al., 
2002 (Plant Cell 2002, 14, 2985-2994); Young etal., 2001, (Plant Physiol. 2001, 125, 

35 51 3-51 S); Kopnek et al., 2000 [Plant J. 2009, 24, 253-263) ; Jeon et a!. n 2000 (Plant J. 
2000, 22, 561-570) ; Tissier et ak, 1999 (Plant Celi 1999, 11, 1341-1852}; SpeuJmann 
et al, 1S99 (Plant Coll 1999 ,11 , 1853-1866}, Briefly material from ail plants of a large 
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T-DNA or transposon mutagenized plant population is harvested and genomic DMA 
prepared. Then the genomic DNA is pooled following specific architectures as 
described for example in Krysan et a!., 1999 (Plant Cell 1930, 11, 2293-2290). Poofs of 
genomics DNAs are than screened by specific multiplex PGR reactions detecting the 
5 combination of the Insertional mutagen fog T-DNA or Transposon) and the gene of 
interest. Therefore PGR reactions aro fun on II is DNA poofs with specific combinations 
of T-DNA or transposon border primers and gene specific primers. General rules for 
prinw design can again be taken from Kiysan et aL, 1999 (Plant Cell 1099, 11, 2283- 
2290) Rescreenlr>cj of lower levels DNA poofs lead to the Identifcafen of individual 

1 0 plants in which the gene ol interest is activated by the insertions! mutagen. 

0097.0.2 The enhancement of positive regulator/ elements or the disruption or 
woaking of negative regulatory elements can also be achieved through common 
mutagenesis techniques: The production of chemically or radiation mutated populations 
is a common technique and known to the skilfed worker. Methods for plants are 

15 described by Koomeef et al. 1992 and Hie citations therein and by Lighfner and Caspar 
In "Methods in Molecular Biology" VoJ 82. These techniques usually induce 
pointmutatfon3 that can be identified in any known gene using methods such as 
TILLING [Colbert etal. 2001). 

G0S$.0,£ Accordingly, the expression level can be increased if the endogenous 
20 genes encoding a polypeptide conferring an increased expression ov the polypeptide of 
the present invention, in particular genes comprising the nucleic acid molecule of the 
present invention, are modified via homologous recombination, Tilling approaches or 
p.ene conversion 

CDS9.0JI Regulatory sequences oar be operatfvely linked to the coding region of 
25 an endogenous protein and control its transcription and translation or the stability or 
decay of the encoding mRNA or the expressed protein. In order to modify and control 
the expression, promoter, UTRs, splicing sites, processiig signals, polyadenylallon 
sites, terminators, enhancers, repressors, post transcriptional or posttranslational 
modification sites can be changed, added or amended For example, the activation of 
30 plant genes by random integrations of enhancer elements has been described by 
Hayastii et al., 1992 (Science 258:1350-1353) or Weigei et al., 21100 (Plant Physiol. 
122, 1003-1013) and others citated therein. For example, the expression level of ttiB 
endogenous protein can be modulated by replacing the endogenous promoter with a 
stronger transgenic promoter or by replacing the endogenous 3'UTR with a 3'UTR f 
35 which provides more stablitiy without amending the coding region. Further, the 
transcriptional regulation can be modulated by introduction of a artlfical transcription 
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factor as described in the exam plea. Alternative promoters, terminators and UTRs are 
described below, 

01 00.0.2 The activation of an endogenous polypeptide having above-mentioned 
activity, e.g. conferring an increased tolerance to environmental stress after altering the 
5 metabolic activity can also be increased by introducing a synthetic transcription factor, 
which binds close to the coding region of the protein of ttiB invention encoding gene 
and activates its transcription. A chimeric zinc finger protein can be construed, which 
camp rises a specific DNA-binding domain and an activation domain as e.g. Ihc VP16 
domain of Herpes Simplex virus. The specific binding domain can bind to the regulatory 
10 region of the protein ceding region. The expression of the chimeric transcription factor 
in a plant leads to a specific expression of the protein of trie invention, see e.g. in 
WO01/52S20, Oriz, Proc Natl. Acad. 3d. USA, 2002, Vol. 99, 132S0 or Guan, Proc. 
Natf. Acad. Sck USA, 2002, Vol. 99 : 13296. 

0101.0,2 In onu further embodiment of the metiiod according to the invention, 

15 plants are used in whish one of the abovementioned genes, or one erf the 
abovemenlioned nucleic acids. Is mutated in a way that the activity of the encoded 
gene products is less influenced by cellular factors, , or not at all. in comparison With 
the ummutaisd proteins. For exampfe, well known regulation media litem of ensymic 
activity are substrate inhibition or feed back regulation mechanisms. Ways and 

20 techniques for Lhe introduction of substitutions, deletions and addition* or on* or more 
bases, nucleotides or amino acids of a corresponding sequence are described herein 
bsfow in the corresponding paragraphs and the references listed there, e.g. in 
Sambtook et si., Molecular Cloning, Gold Spring Hsbour, MY, 19S9. Th£ person filled 
In the art wlli be able to Identify regulation domains and binding sites of regulators by 

25 comparing the sequence of the nucleic acid molecule of !he present invention or the 
expression product thereof with the state of the art by computer software means which 
comprise algorithms for the Identifying of binding sites and regulation domains or by 
Introducing into a nucleic acid moleculs 0j j in a protein systematically mutations and 
assaying for those mutations which will lead to an increased specifly activity or an 

30 increased activity par volume, in particular per cell. 

0102.0.2 it is therefore adavantageously to express in a plant a nucleic acid 
molecule of the invention or a polypeptide of the invention derived from a evolutionary 
distantly related organism, aa e.g. using a proharyotic gene in a eukaryotio host, as in 
these cases the regulation mechanism of the host cell may not weaken the activity 

35 (cellular or specific) Of the gane or its expression product 

0103.0.2 The mutation is introduced in such a way that the production of the 
amino acids is not adversely affected.. 
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D104.0.2 Less influence on the regulation of a gene or its gene product is 
understood as meaning a reduced regulation of trie enzymatic activity leading to an 
increased specific or cellular activity of the gene or its product. An increase of the 
enzymatic activity is understood as meaning an enzymatic activity, which is increased 
5 by at least 1 Q%, advantageously nt least 20, 30 or 40%, especially advantageously by 
at least 50, 90 or 70% in comparison with the starting uryariism. 
0105.0,1 The invention provides lhat the above methods can be performed such 
that the stress tolerance is increased, ft is also possible to obtain a decrease in stress 
tolerance. 

10 0106.0.1 The invention is not limited to specific nucleic acids, specific 
polypeptides, specific cell types, specific host cells, specific conditions or specific 
methods etc. as such, but may vary and numerous medications and variations therein 
will be apparent to those skilled in the art It is also to be understood that the 
terminology used herein is for the purpose of describing specific embudimurifs only and 

15 is not Int&nded to be limiting. 

01 07.O.1 The present invention also relates to isolated Stress Related Proteins 
(SRP) which are selected from the group comprising the proteins of Fig. 1a, lb or 1c 
and/or homologs thereof. Preferably, the isolated Stress Relied Protefns (SRP) of the 
present invention are selected from yeasf. or E. coli. Further, the present invention is 

20 related Id isoteted Stress- Related Protein (SKr) encoding nucleic aclcte selected from 
the group comprising the nucleic acid oF Fiy. 1a. 1b or ic and/or homologs thereof. 
Here, preferably, an isolated Stress Related Protein (SRP) encoding nucleic acid 
encode? an &HP whicli is selected rrcrn yeEist or E. coli. 

0108,0.1 The present invention provides StrtSs related gene sequences selected 
25 from the group consisting of the the nucleic acid of Fig. 1 a, 1 b or Tc of yeast, preferably 
From Ssccharomyces ccrcMssiaecx E. coli. 

0109.0.1 Homologs, of the aforementioned sequences can be isolated 
advantageouslv from yeast, fungi, viruses, algae, bacteria, such as Acetobacter 
(subgen. Acetobacter) aceii; Acidithiobacillus ferrcoxldans; Acinetobacter sp.: 

30 Actinobacillus sp; Aeromorias- salmorticlda: Agrobacterium tumefsciens; Aquifex 
aeolicus; Arcanobacterlum pyogenes; Aster yellows phytoplasma; Bacillus sp.; 
Bifidobacterium sp.; Borrelia burgdorferi; Brevibacleriurn linens; Brucella melitensis; 
Buehnera sp.; Butyrivfrrio fibrisolvens; Campylobacter Jejuni; Caulobacter crescentus; 
Chlamydia sp.; Chlamydophlla sp.; Chlorobium limicofa; Citrobacter rodenliurn; 

35 Clostridium sp.; Comamonas testosteroni; Corynebacterium ep.; Coxiella burnetii; 
Deinococcus radlodurans; Dichetobacter nod03Us; Edwardsislla ictaluri; Enterobaeter 
sp.; Erysipefothrix muslopathiae; Escherichia coli; Flavobacterium sp.; Francisella 
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tularensis; Frankia sp. Cpl1; Fusobacteriurn nucleatum; Geobacillus 
stearothermophilus; Gluconobacter oxydans; Haemophilus sp.; Helicobacter pylori: 
Kfebsicfla pneumoniae; Lactobacillus sp.; Lacfococcus lactis; Listeria sp.; Mannheimia 
haernolytica; Mesorhizobium ioti; Msthylophaga thalassica; Microcystis aeruginosa; 
5 Microscilla sp. PRE1; Moraxella sp. TA144; Mycobacterium sp.; Mycoplasma sp.; 
Neisseria sp.; NTtrasotnonas sp.; Nostoc sp. PCC 7120; Novosphingobium 
aromaticivorans; Oenococcus oenj; Parrtoea citrea; Pasteurella rnultocida; 
Pediococcus pentosaceus; Phorrrikjfum foveoiarurn; Phytoplasma sp.: Plcctoncma 
boryanum; Prevotella ruminioola; Propionibacteriurn sp.; Proteus vulgaris; 

10 Pseudomonas sp.; Ratetonia sp.; Rhizobiurn sp.; Rhodococcus equl; Rhodothermus 
rnarinus; Rickettsia sp.; RiemereETa anatipestiferr Ruminocoocus flavefaciens; 
Salmonella sp.; SeienomonaB mminantium; Serralia cntomuphila; Shigella sp.; 
Sinorhizohhjm moliloli; Staphylococcus sp.; Streptococcus sp.; Streptomyce3 sp.; 
Synechoooccus sp.; Synecliocystis bp. PCC 6803; Thermotoga maritima; Treponema 

15 sp.; Urcaplasma ureatyticum; Vibrio cholerae; Vibrio parahaemalyticus; Xylella 
fastidiosa; Yersinia sp.; Zymomonas mobilis, preferably Salmonella sp. or Escherichia 
CO ll or plants, preferably from yeasts such as from the genera SaccharomyceSj Pichia, 
Candida, Hansenula, Tc-rulopsis or Schlzosaccharomyces or plants sucli as 
Arabidapsis lhaliana, maize, wheat, rye, oat, Iriiicale, rice, barley, soybean, peanut, 

20 cotton, borage, sutftoweir, linsesd, primrose, rapsseed, canola and turnip rape, 
manihot, pepper, sunflower, tagetes. solanaceous plant such as potato, tobacco, 
eggplant and tomato, Vicia species, pea, alfalfa, bushy plants such as coffee, cacao, 
tea. Ssffjr species, tress such 5£ oil palm, ccconiji, perennial grass, euch ae ryegrass, 
and fescue, and forage crops, such as alfalfa and clover and from sprues, pine or fir for 

25 example. More preferably homology of aforementioned sequences can bs isolated 
from Sacchammyecs ccrcvSsiae, E. ccli or plants, preferably Brassica nspus, Glycine 
max. or Oryza saliva. 

0110.0.1 The stress related proteins of ihe present invention are preferably 
produced by recombinant DNA techniques. For example, a nucleic acid molecule 

30 encoding the protein is cloned into an expression vector, for ©sample in to a binaiy 
vector, trie expression vector is introduced into a host cell, tor example the Arahidopsis 
thaliana wild type NASC N906 or any ether plant cell as described in the examples see 
below, and the stress related protein is expressed in said host cell. Examples for 
binary vectors are pB!N19, pBI101, pBinAR, pGPTV, pCAMBIA, pBlB-HYG r p Becks, 

35 pGreen or pPZP (Hajukiewicz, P. et aL, 1994, Plant Mol. Biol,, 25: 089-994 and Hellens 
et al, Trends in Plant Science (2000) 5 f 446-451.). 
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0111.CL1 Advantageously, ths nucleic acid sequences according to the invention 
or the gene construct together with at least one reporter gene are cloned into an 
expression cassette, which la introduced into the organism via a vector or directly into 
the genome. This reporter gene should allow easy detection via a growth, 
5 fluorescence, chemical, biolumlnescence or resistance assay or via a photometric 
measurement, Examples of reporter genes which may be mentioned are antibiotic- or 
herbicide-resistance genes, hydrolase genes, fluorescence protein genes* 
bioluminescence genes, sugar or nucleotide metabolic genes or biosynthesis genes 
such as the Ura3 gene, the Ilv2 gene, the luciferase gene, the p-galactoefdase gene, 

10 the gfp gene, the 2-desoKyglucose-S-phosphate phosphatase gene, Hie. . f> 
glucuronidase gene, (3-lactamase gene, the neomycin phosphotransferase gene, the 
hygromycin phosphotransferase gene or the BAST A (= gluphosinate-res'slance) gene. 
These genes permit easy measurement and quantification of the transcription activity 
and hence cf the oxurossion of the genes. In Ihis way gonome positions may bo 

1 5 identi fied which exhibit differing productivity. 

0112.0.1 In a preferred embodiment a nucleic acid contruct, for example an 
expression cassette, comprises upstream. i.e. at the 5' end of the encoding sequence, 
a promoter and downstream, l.e. at the 3' end, a palyadenylation signal and optionally 
other regulatory elements which are operably linked to the intervening encoding 

20 *equeriG& with the nucleic- acid oi Fig. 1a, 1b or 1c. By an operable linkage is meant ths 
sequential arrangement of promoter, encoding sequence, terminator and optionally 
other regulatory elements in such a way that each of the regulatory elements can fulfill 
Its function In the expression of She encoding tecpsncs in due manner. The sequences 
preferred tor operable linkage are targeting sequences for ensuring subcellular 

25 localization in plastkfs. However, targeting sequences for ensuring subcellular 
localization in the mitochondrium, in the endopEasmic reticulum (= ER), in the nucleus, 
in oil corpuscles or other compartments may also be employed as well as translation 
promoters such as the 5' lead sequence in tobacco mosaic virus (Gal lie et al. F Nucl, 
Acids Res. 15 (1867), 6633 -3711). 

30 0113.0.1 A nucleic acid construct, for example an agression cassette may, for 
example, contain a constitutive promoter or a tissue-specific promoter (preferably the 
USP or napin promoter) the gene to be expressed and the ER retention signal. For the 
ER retention signal the KDEL amino acid sequence (lysine, aspariic acid, glutamic 
acid, leucine) or the KKX amino acid sequence (lysEne-lysine-X-stop. wherein X means 

35 every other known amino acid) is preferably employed. 

01 1 4.0.1 For expression in a prokaryotic or eukaryotic host organism, for example 
a microorganism such as a fungus or a plant the expression cassette is 
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advantageously inserted into a vector such as by way of example a plasmid, a phage 
or other DNA which allows optimum expression of the genes in the host organism. 
ExamplBs of suitable plasrnids are: in E. coif pl_G333, pACYCl34, pBR series such as 
e.g. pBR322 r pUC series such as pUCIS or pUCt9, M1 13mp series, pKC30, pRep4, 
5 pHSl, pHS2, pPlf£36, pMBL24 ( pl_G200, pUR290, plN-ll! 1T3 -B1, Agtll or pBdCI; in 
Streptomyces pUIOI, plJ3S4, plJ702 or p|J361; In Bacillus pUB110, pC194 or 
pBD214; in Corynebacterium pSA77 orpAJ667; in fungi pALS1, plL2 or pBBllB; other 
advantageous fungal vectors are described by Romance, M.A. at al. f [(1992) .Foreign 
gene expression in yeast: a review 1 ', Yeast 8: 423-488] and by v^n den Honda I. 

10 C.A.M.JJ. el ai. [(1991) ..Heterologous gene exp resslon In filamentous fungi" as well as 
in More Gene Manipulations in Fungi [J.W. Bennet & L.L Lasuie, cds., pp. 396-428; 
Academic Press: San Diego] and in „Gene transfer systems and vector development 
for filamentous fungi" [van den Hondel, C-AMJ.J. & Hunt, H.J. [1991) in: Applied 
Motecuiar Genetics of Fungi, Peberdy, J.F. el aL, eds.. pp. 1-28, Cambridge University 

15 Press: Cambridge}. Examples of advantageous yeast promoters are 2pM, pAG-1, 
YEpe, YEp13 or pEMBLYe23. Examples of akjal or plant promoters are pLGV23, 
pGHIac + , pBENlB, pAK20O4, pVKH or pDH51 (see Schmidt, R. and Willmitsw, L. f 
The vectors identified above or derivative* of the vectors identified above are q 
small selection of the possible plasmids. Further pIsLsrnids are well known to those 

20 skilled in the art and may be found, for example, in the book Cloning Vectors [Eds. 
Pouwels PH. el aL Elsevier, Amsterdam-Now York-Oxford, 1985 
ISBN 0 444 804018). Suitable plant vectors are described inter alia In ..Methods in 
Plant Molecular Biology and Biotechnology 11 (CnC Praes), C-h. 0/7, pp. 71-119. 
Advantageous vectors aro known as shuttle vectors or binary vectors which replicate In 

25 E. coii and Agiobarteriunru 

0115.0.1 By vectors is meant with the exception of plasm irj& all other vectors 
known to those skilled in the ait such as byway of example phages, viruses such as 
SV40, CMV, baculovirus, adenovirus* transposons, IS elements, phaamids ; 
phagemfds, coemids, linear or circntor ONA. These vectors can be replicated 

30 autonomously in the host organism or be chromosornally replicated, chromosomal 
replication being preferred. 

01 16.0.1 In a further embodiment of the vector the expression cassette according 
to the invention may also advantageously be introduced into ifte organisms in the form 
of a linear DMA and be integrated into the genome of the host organism by way of 
35 heterologous or homologous recombination. This linear DMA may be composed of a 
linearized plasmid or only of the expression cassette as vector or the nucleic acid 
sequences according to fhe invention. 
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0117.0.1 In a further advantageous embodiment the nucleic acid sequence 
according to the inventiun can also be inlroduced into an organism on its own, 
011B.O.1 If in addition to the nucleic acid sequence according to the invention 
further genes are to be introduced into tine organism, all together with a reporter gene 
5 in a single vector or each single gene with a reporter gene in a vector in each case can 
bo jntrDcfucfid into the organism, whereby the different vectors can be introduced 
simultaneously or successively. 

01 19.0.1 The vector advantageously contains at least one copy of the nucleic acid 
sequences according to ttie invention and/or the expression cassette (= gene 

1 0 construct) according to the invention. 

0120.0.3 Trie invention farther provides an isolated recombinant expression 
vector comprising a SRP nucleic acid a.3 described above, wherein expression of ihc 
vector in a host cell results in increased tolerance to environmental stress as compared 
to a wild type variety of the host cell. As used herein, the term 'vector* refers to a 

1 5 nucleic acid molecule capable of transporting another nucleic acid to which it has been 
linked. One type of ve-ctor is a "plasmid," which refers to a circular double stranded 
DMA loop into which addiiionaJ DMA ssornarits can be* ligated. Another type ol vector is 
a viral vector, wherein additional DMA segments can be Sigateo into She viral genome. 
Certain vectors are capable of autonomous replication in a host cell into which they arc 

20 introduced (e.g., bacterial vectors having a bacterial origin of replication and episomql 
mammalian vectors). Other vectors (e.g., non-episomal mammalian vectors) are 
integrated into the genome ot a host cell upon introduction into tfis host cell, and 
thareby are replicated along with Ihc host' genome-. Morievsr csrisin vectors ars 
capable of directing the egression di genea to which they are operE^ively linked. Such 

25 vectors are referred to herein as "expression vectors." In general, expression vectors of 
utility in recombinant DMA techniques anc often in the form of plasm ids. In the present 
specification, plasmid" and "vector" can bo used interchangeably as the plasmid is the 
most commonly used form of vector. However the invention is intended to include such 
other forms ot expression vectors, such as viral vectors (e.g., replication defective 

30 retroviruses, adenoviruses, and adeno-associated viruses), which eerve equivalent 
functions. 

01 21 .0l3 The recombinant expression vectors of the invention comprise a nuciaic 
acid of the invention in a lorm suitable for expression of the nucleic acid in a host cell : 
which means that the recombinant expression vectors include one or more regulatory 
35 sequences, selected on the basis of the host cells to be used for expression, which is 
operauVely Fnked to the nucleic acid sequence to be expressed. As ussd herein with 
respect to a recombinant expression vector, "operativefy linked" is intended to moan 
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that the nucleotide sequence of interest is linked to the regulatory sequence(s) in a 
manner which allows for expression of the nucleotide sequence (e,g,, in an !n vitro 
transcription/translation system or in a host cell when the vector is introduced into the 
host cell). The term 'regulatory sequence" is intended to include promoters, 
5 enhancers, and other expression control elements (e.g., polyadenytation signals). Such 
regulatory sequences are described, for example, in Goeddel, Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, CA (1990) and 
Gruber and Crosby, in: Methods in Plant Molecular Biology and Biotechnology, etis. 
Glick and Thompson, Chapter 7, 39-1 Q8, CRC Fress: Boca Raton, Florida, including 

10 the references therein. Regulatory sequences include those that direct constitutive 
expression of a nucleotide sequence in many types of host cells and those that direct 
expression of the nucleotide sequence only in certain host ceHs or under certain 
conditfons. It will be appreciated by those skilled in the art that the design ci the 
expression vector can depend on such factors as Ihe choice ol Iho host cell to be 

15 transformed, the level of expression of polypeptide desired, etc. The expression 
vectors of the invention can be introduced into host ce!ls to thereby produce 
polypeptides or peptides, inducing fusion polypeptides or peptides, encoded by nucleic 
e.ticfe $.e- described herein (?.g. f SRPs, mutant forms of SRPs, fusfon polypeptides, 
etc.). 

20 Ths recombinant e:;pr5S5iuLi vectors oi the Invention csn be dssignsd 

for expression of SRPs in prokaryotic creukaryotic cells. For example. SRP genes can 
bs expressed in bacterial cells such as C. gtutamicum, insect cells (using baculo virus 
expression voders), yeiist and other fungal cells Romanov, ivi.ft. et si., "is&£, 
Foreign gene expression in yeast a review, Yeast 3:423-438; van dert Hondel, 

25 CA.MJ.J. et al., 1391, Heterologous gens expression in filamentous fungi, in: More 
Gone Manipulations Tn Fungi, J.W. Bennel &. LL Lasuro, eds., p. 396-42B: Academic 
Press: Sqn Diego; and van den Hondel, CA.MJ.J. a Punt, P.J., 1991. G on 3 transfer 
systems and vector development for filamentous fungi, in; Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p, 1-28, Cambridge Univeisity Piess; Cambridge), 

30 algae (Falciatore et al., 1 999, Marine Biotechnology 1 (3):239-251 ), ciliates of the types: 
Holotrlchia, PerStrichia, Spirotrichia. Suctoria, Tetrabymena, Paramecium, Colpirfium, 
Glaucoma, Platyophrya, Potomacus, Pseudocohnilembus, Euplotos, Engelmanieifa, 
and: Stylonychia, especially of the genus StyJonychia lemnae with vectors following a 
transformation method as described in PCT Application No. WO 98/01572, and 

35 multicellular plant colls (See Schmidt, R. and Willmitzer, L, 1983, High efficiency 
Agrobacterium fumefecrans-meolated transformation of Arafj/dopsfs lhaiiana leaf and 
cotyledon explants, Plant Cell Rep. 583-596; Plant Molecular Biology and 
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Biotechnology, C Press, Boca Raton, Florida, chapter 6/7 P S.71-119 {1993}; F.F. 
White. B. Jenes et al., Techniques for Gene Transfer, in: Transgenic Plants, Vof. 1, 
Engineering and Utilisation, ads. Kung und R. Wu, 123^3, Academic Press: 1993; 
Potrykus, 1991, Annu. Rev. Plant Physiol. Plant Mblec. Biol. 42:205-225 and 
5 references cited therein) or mammalian cells. Suitable host cells are discussed -further 
in Gosdctel, Geni3 Expression Technology: Methods tn Enzymology Oft. Academic 
Pross: San Diego, CA (1990). Alterria lively, Ihe recombinant expression vector can he 
transcribed and translated in vitro, for example using T7 promoter regulatory 
sequences and T7 polymerase. 

1 0 nl 23.0.3 Expression of polypeptides in prokaryotes is most often carried out wish 
vectors containing constitutive or inducible promoters directing the expression of eilfier 
fusion or non-fusion polypeptides. Fusion vectors add a number of amino acida to a 
polypeptide encoded fherein, usually to the amino terminus of the recombinant 
polypeptide but also to the C-tBrminus or fused within suitable regions In the 

15 polypeptides. Such fusion vectors typically serve three purposes: 1) to increase 
expression of a recombinant polypeptide: 2) to increase the solubility or a recombinant 
polypepliete; and 3) to aid in the purification of a recombinant polypeptide by acting as a 
liqanti in affinity purification. Often, in fusion expression vectors, 3 proteolytic cleavage 
silo is introduced at the junction of the fusion moiety and the re&ombinsnt polypeptide 

20 fo enable aspiration erf ihe recombinant: polypeptide from the fusion moiety subsequent 
to purification of the fusion polypeptide. Such enzymes, and their cognate recognition 
sequence, include Factor Xa, thrombin, end enterokinase. 

0124.0.1 By v.jwy of oKampIs the- plant oppression cs-rastU; can l>t= installed in the 
pRT transformation vector {(a) Toepfer et al., 10&3, Msthocfe Entymcii., 217: £6-78; (b) 
25 ToBpferet al. 1987, Nucl. Acids. Res. 1& ft). 

0125.0.1 Alternatively, a recombinant vector (= expression vector) can also be 
transcribed and translated in vitro, a.g. by using the T7 promoter and the T7 RNA 
pofymerase. 

0126.0-1 Expression vectors employed in prokaryotes frequently make use of 
30 inducible systems with and without fusion proteins or fusion oligopeptides, wherein 
these fusions can ensue in both N-terminal and C-tsmninal manner or in other useful 
domains of a protein. Such fusion vectors usually have the following purposes: i.) to 
increase the RNA expression rate; ii.) to increase the achievable protein synthesis rate; 
fFI.) to Increase the solubility of the protein; iv.) or to simplify purification by means of a 
35 binding sequence usable for affinity chromatography. Proteolytic cleavage points are 
also frequently introduced via fusion proteins, which allow cleavage of a portion of the 
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fusion protein and purification. Such recognition sequences for proteases are 
recognized, e.g. factor Xa, thrombin and enterokinase. 

0127,0.1 Typical advantageous fusion and expression vectors are pGEX 
[Pharmacia Biotech Inc; Smith, D.B. and Johnson, K.S. (1936) Gone 37:31-40], pMAL 
5 (New England Biolabs, Beveriy, MA) and pRIT5 (Pharmacia, Piscataway, NJ) which 
contains glutathione S-transferase (GST}, maltose binding protein or protein A. 
0123.0.3 In one embodiment, tha coding sequence of the SRP is donod into a 
pGEX expression vector to create a vector encoding a fusion polypeptide comprising, 
from the N-terminus to the C-terminus, GST-thrombfn cleavage site-X polypeptide. The 
10 fusion polypeptide can be purified by affinity chromatography using gfutathlone- 
agarose resin. Recombinant PKSRP unfiled to GST can be reeuvered by cleavage of 
the fusion polypeptide with thrombin. 

0129.0.1 Other examples of E. coll expression vectors are pTrc [Amann et al., 
(1938) Gene 69:301-315] and pET vectors [Studler et al., Gene Expression 
15 Technology: Methods in Enzymotogy 185, Academte Press, San Diego, California 
(1990) 60-89; Stratagene, Amsterdam, The Netherlands]. 

0130.0.3 Target gene expression from the pTrc vector relies on host RNA 
polymerase transcription from a hybrid trp-lac fusion promots*. Target gene ejipiossion 
from fhc pET ltd vGGtor relies on transcription from a T7 gn10-!ac fusion promoter 

20 mediated by a co-expressed viral RNA polymerase (T7 gni). This viral polymerase is 
supplied by host strains BL21{DE3) or HM5174(DE3) Irom a resident % prophage 
harboring a T7 gn I gene under the transcriptional control of the laeUV 5 promoter. 
0131.0.;? One strategy to majdmtze recombinant polypeptide expression la to 
egress the polypeptide in a host bacteria with an impaired capacity to proteolytics! ly 

25 cleave the recombinant polypeptide {Gottesman, S,, Gene Expression Technology: 
Methods in Enzymology 135, Academic Press. San Diego, California (1990) 1 19-128). 
Another strategy Is to alter tho sequence of the nucleic acid to he inserted into an 
expression vector so that the individual codons for each amino acid are Ihose 
preferential ly utilized in the bacterium chosen for expression, such as C. glutamicum 

30 (Wada et aL, 1992, Nucleic Acids rtes. 20:21 11-2118). Such alteration of nucleic add 
sequences of the invention can be carried out by standard DNA syntheais techniques. 
0132,0.1 Other advantageous vectors for use in yeast are pYepSecl (Balriari, et 
al., (1967) ElYtboJ. 6:229-234), pMFa (Kurjan and Harskowitz, (1082) Cell 30:963- 
943), pdRYSa (Schultz et al., (1987) Gene 54:113-123), and pYES derivatives 

35 (Invitrogen Corporation, San Diego, CA). Vectors for use in filamenlous fungi are 
described in; van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) „Gene transfer systems 



WO 1 PC'T/US 5fH>4/« 1 1 8S8 
Jl 

and vector development fcr filamentous fungi" in: Applied Molecular Genetics of Fungi. 
J.F. Peberdy. et aL, eds., pp. 1-Z9, Cambridge University Press: Cambridge. 
0133.0.1 Alternatively, insect ceil expression vectors can also be advantageously 
utilized, e.g. for expression in Sf 9 cells. These are e.g. the vectors of the pAc series 
S (Smith et al. (1983) Mot. CeSi Biol. 3:2156-2165) and the pVL series (Lucklow and 
Summers (1989} Wology 170:31-39). 

0134.0.1 Furthermore, plant cells or algal cells can advantageously be used for 
gene expression. Examples of plant expression vectors may be found in Becker D„ et 
al. (1992) „New plant binary vectors with selectable markers located p.xfximal to the left 

10 border", Plant Moi. Biot. 20: T195 1197 or in Bevan, M.W. (1934) ,Blnary 
Agrobacterium vectors for pianttransformation 1 ', NucK Add Res. 12: 371 1-8721 . 
0135.0.1 Furthermore, the nucleic acid sequences may also be expressed in 
mammalian cells, advantageously in nonhuman mammalian cells. Examples of 
corresponding expression vectors are pCOMS and pkTT2PC ref&L'red to id: Seed, B. 

15 (1987) Nature 329:840 or Kaufman et al. (1907) EMBO J. 6: 187-195), At the same 
time promoters preferred for use are of viral origin, such as by way of example 
promoters of polyoma, adenovirus 2, cytomegalovirus, or simian viitjs 40. Other 
profcaryotie and aukaiyofc expression systems are referred to in chapters is and 17 sf 
Sam brook et al„ Molscufar Cloning: A Laboratory Manual 2nd, etf. r Cold Spring 

20 Harbor Laboratory, Cold Spring Harbor laboratory Press, Cold Spring Harbor, i\IY, 
1939. 

0136.0.3 In a preferred embodiment of the present invention, the SRPs are 
expres&sd in plan is and ptente cells such as unicellular plant cells (e.g. algae) [See 
Fsjcistore et al., 1999, Marine Biotechnology 1 (3):239-251 and references therein) and 

25 plant cells from higher plants (e.g., the sperm atopliytes, such as crop plants). A SRP 
may be "introduced" into a plant cell by any moans, including transfection, 
transformation or transduction electroporation, particle bombardment, agroinf action, 
and the like. One transfoj-matlon method known to ihose of skill in the art is (he dipping 
of a flowering plant into an Agrobacteria solution, wherein the Agnobaateria contains 

30 the SRP nucleic acid, followed by breeding of the transformed gametes. 

0137.0.3 Other suitable mfilhnds for transforming or transacting host celts 
including plant cells can be found in Sambraok:, et al.. Molecular Cloning: A Laboratory 
Manual. 2'*\ ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, NY, 1989, and other laboratory manuals such as Methods in 

35 Molecular Biology, 1995. vol. 44, Agrobacterium protocols, ed: Gartland and Davey, 
Humana Press, Totowa, New Jersey, As biotie and abiotic stress tolerance Is a 
genera! trait wished to be inherited into a wide variety of plants like maize, wheat, rye, 
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oal, triticale. rice, barley, soybean, peanut, cotton, rapeseed and canola, manihot, 
pepper, sunflower and tagetes, aofanaceous plants like potato, tobacco, eggplant, and 
tomato, Vicia species, pea. alfalfa, bushy plants (coffee, cacao, tea}, Salix species, 
tree3 (oil palm, coconut), perennial grasses, and forage crops, these crop plaints ara 
5 also preferred target plants for a genetic engineering as one farther embodiment of the 
present invention. Forage crops include, but are not limited to, Wheatgrass, 
Canarygrass, Bromegrass, Wildrye Grass, Bluegrass, Orchardgras&, Alfalfa, Salfoin, 
Birdsfoot Trefoil, Alslke Clover, Red Clover, and Sweet Clover. 
0138.0.3 In one embodiment of trie present invention, transfection of a SRP into a 

10 plant is achieved by Agrobacterium mediated gene transfer. Agrobacterium mediated 
plant transformation can be performed using for example the GV31C1 (pMP90) (Koncz 
and Schai!, 1886, Mol. Gen. Genet 204:333-396) or LBA4404 (Clontcch) 
AgrohartteriHrn tutnofecions strain. Transformation can be performed by standard 
transformation and regeneration lechnkjuos (Dcblaoro ot al.. 1994, NudI. Acids Res. 

15 13:4777-4768; Getvin, Stanton B. and Schilperoort, Robert A, Plant Molecular Biology 
Manual, 2 nd Ed. - Dordrecht : Kluwer Academic Publ., 1995. - in Sect., filngbuc 
Zeiltrale Slgnatur: ETH-P ISBN 0-7 523-2731 -4; Glick, Bernard R.; Thompson, John 
E., iyiethods in Pls.nl Molecular Biology and Biotechnology, Boca Raton : CRC Press, 
1393 360 S„ ISBN 0-8493-5164-2). For example, fapeseed can be irarisfoinicd via 

£0 cotyledon or hypocoiyl transformation (Moloney et al., Plerti cell Report 8:233- 
242; De Block et al., 1939, Plant PhysJof. 91:664-701}. Use Of arrtlbfetfcs for 
Agrobacterium and plant selection depends on the binary, vector and the 
Agrobseterium strain used tot transformation. Rapeesed 5«leciion is normally 
performed using kanemydn as selectsbie plant marker. ,Agrobetci&r!um mediated gene 

25 transfer to flax can be performed using, for example, a technique described by 
Mlynarova et al.. 1994, Rant Coll Report 13:282-235. Additionally, transformation of 
soybean can be performed using for example a technique described in European 
Patent No. 0424 047, U.S. Patent No. 5,322,783, European Patent No. 0397 E?S7, U.S. 
Patent No. 5,376,543, or U.S. Patent No. 5,169,770. Transformation of maize can be 

30 achieved hy particle bombardment, polyethylene glycol mediated DNA uptake or via 
the silicon carbide fiber technique. (See, for example, Freeling and Walbnt ; The rriflivfi 
handbook" Springer Verlag: New York (1993) iSBN 3-54Q-37B26-7). A specific 
example of maize transformation is found in U.S. Patent No. 5,990,387, and a specific 
example of wheat transformation can be found in PCT Application No. Wo 93/07256. 

35 0139.0.3 According to the present invention, the Introduced SRP may be 
malntainad in the plant cell stably if it is incorporated into a non-chromosomal 
autonomous repllcon or integrated into the plant chromosomes. Alternatively, the 
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introduced SRP may be present on an cxtraHchromasamaL nor-replicatln-g vector and 
be transiently expressed or Iransientty active. 

01 40.0.3 In one embodiment, a homologous recombinant microorganism can be 
created wherein the SRP is integrated into a chromosome, a vector is prepared which 
5 contains at least a portion of a SRf 3 gen© into which a daletion, addition, or substitution 
has been Introduced to thereby alter e.g., functionally disrupt, the SRP gene. 
Preferably, Ihe SRP gene is a yeast, E.ooli, Btmsica napus. Glycine max, or Oryzs 
sativa SRP gene, but it pan ho a homolog from a related plant or even from a 
mammalian or insect source. In one embodiment, the vector Is designed such that, 

10 upon homologous recombination, the endogenous SRP gene Is functionary disrupted 
(i.e., no longer encodes a functional polypeptide; also referred to as a knock-out 
vector}. Alternatively, the vector con be designed such that, upon homologous 
recombination, the endogenous SRP gena Is mutated or otherwise altered but still 
erlcudos afunctional polypeptide (e.g., the upstream regulatoiy region can be altered 

1 5 to thereby alter the expression of the endogenous SRP). To create a point mutation via 
homologous recombination, DNA-RNA hybrids can be used in a technique known as 
chimeraiplas-iy (Cole-Strauss eta!.. Nucleic Adds Research 27 [5): 1323-1330 mt) 
Kmlec, 1999 Gene thsn&py American Scientist. &7{3):2 40-247). Homologous 
recombination procedures In Physcom&rBtta patens are- slso well known In the art and 

20 are contefnplaled for use herein. 

0141.0.3 Whereas In the homologous recombination vector, the altered portion of 
the SRP gene is flanked at its &' and 3' ends by an additional nucleic iicid molecule of 
the SRP ssne to allow for homologous nc.com binctfon to occur between Uie exogenous 
SRP gene carried by the vector and an endogenous SRP gene, In a microorganism or 

25 plant. Tire additional flanking SRP nucleic acid molecule Is of sufflci&nt length for 
successful homologous recombination with the endogenous gene. Typically, several 
hundreds of base pains up to kilobases of flanking DNA (botti at the 5' and 3' ends) are 
included in the vector. See, e.g., Thomas, K.R., and Capecchi, M.R.. 1987 : Cell 
61:503 for a description of homologous recombination vectors or Stirepp et al. r 1993. 

30 PNAS, 95 (8);4368-1373 for cDIMA based recombination in Physcemitrete patens). 
I he vector is introduced info a microorganism or plant cell (e.g., vca. polyethylene glycol 
mediated DNA), and cbIIs in which the introduced PKSRP gene has homofogousiy 
recombined with the endogenous PKSRP gene are selected using art-known 
techniques. 

35 0142.0.3 In another embodiment, recombinant microorganisms can be produced 
tliat contain selected systems which allow for regulated expression of the introduced 
gene. For example, inclusion of a SRP gene on a vector placing it under control of the 
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lac oporon permits expression of the SRP gene only Jn the presence of IPTG. Such 
regulatory systems are well known En the art. 

0143.Q.3 Whether present in an extra-cln omosomal non-replicating vector or a 
vector that re integrated into a chromosome, the SRP polynucleotide preferably resides 
5 in a plant expression cassette. A plant expression cassette preferably contains 
r&gulatnry sequences t^pahle of driving gone expression in plant sells that are 
operalively linked so lhai each sequence can fulfill its function, for example, termination 
of transcription by polyadenylation signals. Preferred polyadcnyiation signals are those 
originating from Agmbacterium tumefaciens 1-DNA such as the geno 3 known as 

10 octopine synthase of the Ti-plasmid pTiACHS (Gieien et a!.. 1984, EMBO J, 3:835) or 
functional equivalents thereof but also all other terminators functionally active in plants 
are suitable. A3 plant gene expression is very often not timited on transcriptional 
levels, a plant expression cassette preferably contains other operstivdy linked 
ssquences like translational enhancers such as the overdrlve-sequence containing the 

1 5 5-untransiated leader sequence from tobacco mosaic virus enhancing the polypeptide 
per RtsIA ratio (Gallie et al., 1987, Nucl. Acids Research 15:8693-3711). Examples of 
plant expression vector include thee* detailed in: Becker, D. et al., 1992, New plant 
binary vector? wSh selectable markers located proximal to the left border, Plant Mol. 
Binl. 2Q: 1195-1197; and Sevan, M.W., 1984, Binary Agmbact&ium ve&ovs for plant 

20 liansfomialroii, Must. Acid. Res. 1 2:8711 -072 i; and Vectors for Gene Transfer in 
Higher Plants; in: Transgenic Plants, Vol. 1, Engineering and Utilization, eds.: Kung 
and R. Wo, Academic Press, 1993, S. 15-38. 

m*J.9.i 'Transformation'" is defined herein & proofs for introducing 
heterologous DMA into a plant coll, plant tissue, or plant. It may occur under natural or 

25 artificial conditions using various methods weH known in the art Transformation may 
rely on any known method for the insertion of foreign nucleic acid sequences into 
aprokaryotic or eukaryotic host cell. The method is selected based on the host cell 
being transformed and may include, but is not limited to, viral infection, electroporation, 
lipofection, and particle bombardment. Such "transformod" colls delude stabty 

30 transformed cells in which the inserted DNA is capable of replication either as an 
autonomously replicating plasmid or as part of the host chromosome. They also include 
cells which transiently express the Inserted DNA or RISfA for limited periods of time- 
Transformed plant cells, plant tissue, qt plants are understood to encompass not only 
the end product of a transformation process, but also transgenic progeny thereof. 

35 0145.0.1 The terms "transformed," 1 "transgenic,' and "recombinant" refer to a host 
organism such as a bacterium or a plant into which a heterologous nucleic acid 
molecule has been introduced. The nucleic acid molecule can be stably integrated into 
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the genome of the host or the nucleic acid molecule can also be present as an 
extrachromosomal molecule. Such an extrachromosomal molecule can be auto- 
rep Ibatiig. Transformed cells, tissues, or pfants are understood to encompass not only 
the end product of a transformation process, but also transgenic progeny thereof. A 
5 "non -transformed," "non-transgen!c T " or "non- recombinant" host rotors to a wffd-typc 
organism, e.g. f a bacterium or plant, whfch does not contain the heterologous nucleic 
acid molecule, 

014B.Q.1 A "transgenic plant", as used herein, refers to a plant which contains a 
foreign nucleotide sequence inserted into either ils nuclear genome or organ ellar 

10 genome- It encompasses further the offspring generations i.e. the T1-, T2- and 
consecutively generations or BC1-, BC2- and consecutively generation as well as 
crossbreeds thereof with non-transgenie or other transgenic plants. 
0147.0.1 The host organism (= transgenic organism) advantageously contains at 
least one copy of the nuefsiu acid according to the invention and/or of the nucleic acid 

1 5 construct according to the invention. 

0148.0.2 In principle ail plants can be used as host organism. Preferred 
Iransgsnie plants are, for example, selected from the families Aesracea-3, 
Anacardiaceae, Apisceae. Aste/acsa*, Brassicaceae. Cactacsas, Cucurbitaoeae, 
Euphorbiaceae. Fabaceae, Malvaceae, Nymphaoacsae, Papaveraceae, Rosaceae, 

20 Salicacsae. Sote.na.cea?, Arscaoeae, Bromeliaceae, Cyperacoae, liioacea.e, Lilieceae. 
OrohEdaceae, Gentianaceae. Lablaceae, Magnoliaceae, Ranunculacoae, Carifolaceae, 
Rubiaceae. Scrophulariaceae, Caryophyllaceae, Ericaceae, Polygonacese, Violactfao, 
Juneaease or Foacese and preferably from a pFsnt selected from the group oi the 
tamlifes Apiaceae, Asteraceae, Brassicaceae, Cucurbitaccae, Fabaceae, 

25 Papaveraceae, Rosaceae, Solanaceae, Liliacsae or Poaceae. Preferred aro crop 
plants auch as plants advantageously selected from the gioup of the genua peanut 
ollsoed rape, canola, sunflower, saffJower, olive, sesame, hazelnut, almond, avocado, 
bay, pumpkin/squash, linseed, soya, pistachio, borage, maize r wheat, ryo, oats, 
sorghum and millet, trlticale, rice, barley, cassava, potato, suaaifceet, egg plant, alfalfa, 

30 and perennial grasses and forage plants, oil palm, vegetables (brassicas, root 
vegetables, tuber vegetables, pod vegetables, fruiting vegetables, onion vegetables, 
leafy vegetables and stem vegetables), buckwheat, Jerusalem artichoke, broad bean, 
vetches, lentil, dwarf bean, fupin, clover and Lucerne for mentioning only some of them. 
01 49.0.2 In one prefered embodiment, the host plant is selected from the families 

35 Aceracsae, Anacarciaceae, Apiaeeae, Asteraceae, Brassicaceao, Cactaceae, 
Cucufbitaceae, Eiphorbiaceae, Fabaceae, MaJvaceae, Nymptiaeaceae. 
Papaveraceae, Rosaceae, Saltcaceae, Solanaceae, Arecacege, Bromellacsae, 
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Cyperaceae, iridacecne, Lllfaceae, Otchidaccae, Qerrtlanaceae, Lablaccae, 
Magnolfaceae, Ranunculaceae, Caritolaceae, Rubiaceae, Scrophulariaceae, 
Caryophyllaceae, Ericaceae. Polygonaceae, Violaceae, Juncaceae or Poaceae and 
preferably from a plant selected from the group of the families Apiaceae, Asteraceae, 
5 Brassicaoeae, Cucurbrtaceae, Fabacsae, Papaveraceae, Rosacsae T Solanaceae, 
Uiiacaae or Poaceae. Preferred are Crop plants and in particular plants mentioned! 
herein above as host plants such as the families and genera mentioned above for 
example preferred the species Anacardium occidontaiG, Calendula officinalis, 
Carthamus tinctorius, Cichorium intybus, Cynara scolymus, HeSanthus annus, Tagetes 

10 lucida, Tagetes electa. Tagetes fenu/fcffa; Caucus carota; Goryius aveiiana, Goryius 
coiurna, Borago officinalis; Brassica napus, Brassica rape. ssp. r Sinapis arvensis 
Brassica juncoa, Brassica juncca var. juncoa, Brassica juncea var. ciispifotia, Brassica 
juncea var. fcliosa. Brassica nigra, Brassica sinapfoides, Metanosinapls communis, 
Brassica oieracea, Arab:dopsis thaliana, Anana comosus. Ananas ananas, Brometla 

15 comoss, Canes papaya, Cannabis sative, Ipomoea batatus, Ipomoea pandurata, 
Convolvulus batatas, Convotvuius tiflaceus, ipomoea fastigiata, ipomoea tiliacea, 
ipomoea triloba, convotwlvs pandtjratus, Beta vulgaris, Bste vulgaris van altltstma, 
Bsta "ulcaris var. vulgaris, Bete maritima. Beta vulgaris var, p&rennis, Beta, wigaris 
var. condftiva, Bota vulgaris var. oscufenla, Cucurbife maxima, Cucurbits mixta, 

20 Cucurbits pzpo. Cucurbits moschata, Ot$s zwopaea, Manihot uiilissima, Janipna 
manihot,, Jatropha manihot, Manihot alpii, Manihof dulcis, Manihot manihot, Manihot 
meianobasis, Manihot dsculenta, Bicinus communis, Pisum sativum, Pisum aivenss, 
Fisurrt hi'mile, Medis&ctc astiva, tied'esgc ialcala, HfcdJesgc varte, Glycine msrt' 
Dolichos soja, Glycine gracilis, Glycine hispida, Phaseotus max, Soja hispida, Soja 

25 max, Cocos nucifsra, Pelargonium grossularicides, Oiaum cocoas, Laurus nobilis, 
Parses americana. Arachia hypogaea, Unttm u^rtatmimtm linum hitmite, Urtum 
ausiriacum, Linum bienne, Unum angusfifolium, Linurn catharticum, Linum fiavum, 
Linum grandifionjm, Adenotinum grandiffOtVm, linum fevrisiL Linum narbonense, Linum 
perenne, Linum pererme wr, lewm, Unum pratense, Linum trigynum, Punica 

30 gianaium, Gossypium liirsutum, Gossypium arboreum, Gossypium barbadense, 
Go.tsypium herbnecum, Gossypium tfutrberi, Moss nana, Musa acuminata, Musa 
paradisiaca, Musa spp. t Etaeis guineensis, Papaver orientate, Papaver rhoeas, 
Papaver dubium, Sesamum indicum. Piper aduncum, Piper amaiago, Piper 
angustitofium, Piper auritum, Piper botch Piper cuboba. Piper fongum, Piper nigrum. 

35 Piper retrofractum, Artanthe adunca, Arianthe etongata, Peperomia eiongata, Piper 
eiongatum, Steff&nsis eiongata, , Hordcum vul^are, Hordeum Jubatum, Hordeum 
muritwrn, Hordeum sccalinum, Hordeum disiichon Hordeum aegiceras, Hordeum 
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haxastickon., Hordeum hexastichum, Hordeum irregulars, Hordeum sativum, Hordeum 
secaj'mvm, Avetia sativa, Avena fatua, Avena byzsnP'rm. Avena fatua var. sativa, 
Avana hybrids, Sorghum tricolor, Sorghum halepense, Sorghum saccharatum, 
Sorghum vuigaie, Andropogon drummondii, Hofcus bicolor, Hoicus sorghum, Sorghum 
5 aethioptcum, Sorghum arundinaceum, Sorghum caffrorum. Sorghum cemuum, 
Sorghum Uoctma, Sorghum drummondfl. Sorghum durra r Sorghum guineense, 
Sorghum lanceolatum, Sorghum nervosum. Sorghum saccharahiM. Sorghum 
subgfabrescens, Sorghum vartlcfttifiorum, Sorghum vutgare, Hoicus hahpensis. 
Sorghum mttlaceum millet, Panicum miiitaCBum, Zea mays, Triticum a&stivum, Triticum 

10 durum. Triticum turgidum, Triticum fiybemum, Triticum macha, Triticum sativum or 
Triticum vulgare, Cofaa spp., Coffea arabica, Coffoa canephora, Coffea tibsrica. 
Capsicum annuum, Capsicum annuum war. glabriuscuium, Capsicum frutescens, 
Capsicum annuum, Nicotians fabacum, Solarium iuberosum. Solarium meiongena t 
Lycopersicon esculantum, Lyoop&r^icon lycopersicum., Lycopersicon pyrifcrme, 

1 5 Solarium integn'fbtium, Solanum lycope&icutn Theobroma cacao or Camellia sinensis. 
0150.0 2 Anacardjaceae such as the genera Pislacia, Mangifera, AnaeardiuTn e.g. 
the species Pisracia vera [pisva^hjos, ristazie], Mangiftr indica [Mango] or Aitucurdium 
mwdftntaU [Cashew]; Asteiaeuat! sued as the. genera Calendula, Cartharous, Centaurea, 
Cichorinm. Cynvn : tfeliauthus, Liietuea. T_in:usl;i f 'Jttigetes, Valeriana e.g. Lb.c species 

20 Calendula officinalis [Marigold], Canltatnus tuictoriux [saiKower], Ceniuwsa cytmus 
luorriJIsiweri Cichorinm irdybus [blue daisy], Cyrtara scolymus [Artichoke], Hetittrtihus 
urrjvts [5um : fowfir], J^tfncn sativa,, Lsciucz crisp?,, Lactucs esculenfe, l&cfac* scado!? 
L ssp. ssin-a, Lactuca scsriots L. var. integrata, Lactuca. scsriola I. var. ini&gfifctis, 
Lactuca saliva subsp. romana, Locusta communis, Valeriana locusts [retrace]. Tagettix 

25 lucida. Tagetes erecia Ta»etes temtifolia [Marigoldl; Apiaes;;^- such as the genera 
Dattcus e.g. Lhc species Dauctes careta [carrot]; Betulaceae such a 1 ; tlie genera Corylus 
e.g. the species Coryfos aveilaiia or Corylus column [hazelnut]; Boragiraceae such as 
the genera E or ago e.g. the species Borage officinalis [borage]; Brassicaceae such as the 
genera Brassica, Melanosinapis, Sinapiv Arabadop&is e.g. Liie species Brassica napus, 

30 Brassica rapa asp. [etmola, oilseed rape, tumip rape], Sinapcs arvemsis Bruixicn jmicaa, 
Brassica jwicea var. jnncaa, Brnsxka juricea var. crhpifolia, Brassica juncea var. 
foliosa, Brassica nigra, Brassica Binapioiotes, MElanoslnapis communis [mustard], 
Brassica oleracea [fodder beet] or Arabidopsis thaliaria; Brorneliaceae such as the 
genera Anana, Broinelia e.g. ihe species Atiana, comoxux, Ananas artanas or Bromelia 

35 comasa [piiieappiej; CEirictiut^e such as the geoera Carica e.g. the species Curica 
papaya [papaya]; Caiinabaceac sueh its the genem Cnnnabis eg. the species Caimabis 
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saiive [hemp], Convolvulaceae such as the genera fpnmca, Convolvulus e.g. the species 
Ipomoca katatus, fpomoea pandumta. Convolvulus ba.ta.tas, Convolvulus tiiiaceus, 
Ipomoea fastigiata, ipomoea tiisacoa. Ipomoea triloba or Convolvulus pandur&tus 
[sweet potato, Man of the Earth, witd potato j, CheuopodiEiceiie such as the genera Beta, 
5 I.e. the species Beta vulgaris, Beta vulgaris yar. attissima., ficta vulgaris vat. Vulgaris, 
Beta rnafiiima. Beta vulgaris var. psrennis, Beta vulgaris var, coadttva or Beta vulgaris 
var. esculents [sug^r becstj; Oicurbitaceae such as the genera Cueubita e.g. the specie* 
Cucuthita maxima, Cun.trbita mixta, Cucmixfa pepo OX Cucurbits moschata [pumpkin, 
squash]: El&eagnaceae such as the genera Klacflgnus e»g. the species Olea europaea 

10 [olive]; hneaeeau such us the gene™ Kal-rma eg, the species Kalmia latifolia, Kalmhi 
angustifolia, Kalttda tnicrophylt^ Katmia palifttlia, Ktfmia QCcitfGntattS, Cistus 
chamaerhOdetKfros Oi Katmia lucida [American laurel, broad-leaf fid laurel r.f\\ico bush, 
spoon wood, Sfieep [aural, alpine [aural, beg laurel, western hog-laurel, swamp-laurel]; 
EupfjwbiacMC such as the genera Manihet, Janlpha, Jatropha, RicinuR e.g. the species 

1 5 Mctittftoi uaiinsitiiu, Janipha manibot,, Jatropha manHwt, Manihot aipil, Manihot dulcis, 
Manihot manihot, Manihot melanobasis, Mfmihvt encutrfrtu [jmnnhox, an-ownoot, 
(apkica, cassava] or Riciitus communis [castor bean. Castor Oil Bush, Castor Oil Plant, 
Palma Chriati, Wonder Tree]: FabHcsae such as the genera Pimm, A.lhitfa, Gasthormfon, 
Fouillea, ligzi, Pilhtseulubiiini, Aiaida. .Mimystw Mcdicajo, Glycine, Dolichos, 

20 Phnseolus. Soja e.g. the specie* Pistun sativum, Pisutn aiv&vze, Pisum humile [pea], 
AibkJc teir-wanur Albizi* julibrissift, Albkia tehbuti, Acacia bsitarians, Acacia 
littoraii?, Atbi&a berteriana, Afbizzia bortzriana, Csthonnion beferiana, Feulllea 
berterfana, Jnga fragrans, Ptthecettobium bertsrianvm, Pitbacoitobium fragrans, 
PlthCCOiOblLltn bertdnanum, Pseudaibizzia berteriana, Acacia juiibrissin. Acacia nemu. 

25 Albizia namu. Feuilleea juiibrissin. Mimosa juiibrissin, Mimosa speciosa, Sertcaiirda 
juiibrissin, Acacia lebbeck, Acacia mscrophylla, Albizia IcbbcK Fcurllcea febbec-k, 
Mimosa iebbeck, Mimosa speciosa [bastard logwood, silk tree, East Indian Walnut], 
Medfcago sutiva, Medicago falcate, Medicago varia [alfalfa] Glycine max Dolichos 
sqja, Glycine gracilis, Glycine bispsda, Pbaseolus max, Sojfi hi&pida ok Sofa max 

30 [toybeanj: Ger«juineeae such as the genera Pelargonium, Cocos, OJeum e.g. the species 
Cocoa nucifr.ru, Pelargtmium gnrnvturioides Of Oleum cocois [coconut]; Gramineae 
such as the genera Saccharam e.g. the species Safv.-hawm officmartan; Juglnndaoeae 
such as the genera Julians. Wailia e.g. the species Juglans regia, Juglanv uiittnthifolia, 
Juglans sieboldiana, Mxiajut cinerea, Wullia ctrterea, Juglans bixbyi, Juglans 

35 calif tunica, Juglanx hintkii, Juglans intermedia, Juglaas jaittaicensis, Jughxts major, 
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Juglanx infcracarpa, Juglans nigm or Waiisa nigra [walnut, talack walnut, common 
walnut, persian walnut, white walnut, butternut, black walnut]; Lauraceae such as the 
genera Per;ea, Lauras e.g. the species laurel taunts nnbitis [bay, laurel, bay laurel, 
sweet bay], Persea americana Persea americana, Persea giatissirna or Persea persea 
5 | avocado]; Ltguminosae such as the genera Arachis e.g. the species Arachis hypogaea 
[peanut); Linaceae sueb as the genera Linum, Adenclirium e.g. the species Liium 
usitatissitnum, Linum humife, Linum itusttiaam, Linum bien/w, Linum angustifotiuin, 
I mum catharlicum, Linum flavum, Linum grurtdifluriwi. Ad&nolinum grandifforum, 
Linum iewisii, Linum mirJ?one.nxe, Utuuti parettne, Linum pcronne var. iewisii, Linum 

1 0 pmtense or Linum irigyiwm [flax, Unseed]; Lythrarieae such as the ge-iusra l J unica e.g. 
i.Fim sp«:ifi!s Punica gmntttum [pomegranate]: Malvaceae *uch as the genera C'-h^sypium 
e.g. the specif Gossypbitn hiatutum. Gossypimn arboreitm, Gcssypium bcirhatlavse, 
Gos&ypium Itrrhnrewn or Gossypium thitrberi Icotton]; Musaecac such as the genera 
Musa e-g. the species Musa natia, Mn,sa acuminata, Musa paradixiacn, Musa spp. 

15 [banana]; Gnagraceac such as the genera CarnissoTiia, Oenothera e.g. the species 
Qmivthera biennis or Comissoiva bm-ipes [primrose, evening piimro^]; Palmau such 
as the gsncrfj Ehicis e.g. the species /iflw.-fj gftnteettsis [oil pi am]; Papiiveraceae such as. 
the ge-Hsw Papavet e.g. the species Pa/wi«roriantofc"., /"fljawer rhaas, "apwer dubium 
Ipuppy oriental poppy, corn poppy, field poppy, Shirley poppies, field poppy, lorig- 

20 headed poppy, lung- pod poppy); Pedaliaceae such as the pawn* Sewimnm e.g. the 
species fr'Mjmtim iwtfcmn [sesame]: Pipcrac-'jue such as the genera Pip^r, Artfimlie, 
Pcperoinia. StelTeTisisi the species /-'rjwr Qdunctan, Piper umalngo. Piper 
ongustifolmm, Piper writifm, Piper betel Pip™- t-ubebo. Piper iongism. Piper nignm, 
Piper mtrofrnctum, Artanthe adunca, Artanth? elongate, Peperomfa oiongata, Piper 

25 glorigaium, Steffensis elongate. [Cayenne pepper, wild pepper]; Foaceae such as die 
genera Hordenm, Settle, A vena, Sorghum Andropeyun, Holcus, Panieum, Qryza. Zea, 
Tritjcum eg. the specie* ffnrdeutu w&we; Hnrd&tm jhbamm, Herdeum muHnum. 
Hord&um samlimtm, Hordeum distichon Hordoum aegicsms, HoKteum hoxastichon., 
hordcum hexastichum, tiordeum irregvtare, Hordeum sativum, Honkum secalinum 

30 [barley, pearl "barley, foxtail harlcy, wail barley, meadow barley], Secale cerwte [rye]. 
Avena eativa, Avena fatua, Avana byzantina, Avena fatua var. saliva, Avena hybrida 
LoatJ, Sorghum biculor, Sorghum hatepenxc, Sorghum saedturaiam, Sorghum vulgare, 
Andropogon drummondii, Hotcus bicvior, Hoicus sorghum. Sorghum aethiopicum, 
Sorghum amndinaceum, Sorghum caffrorum. Sorghum cernuum, Sorghum dochna, 

35 Sorghum dnimmondii, Scmhum durrs. Sorghum guineense, Sorghum tanoeotatum, 
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Sorghum nervosum, Sorghum saccharatum, Sorghum subglakfescons, Sorghum 
vcrfiriMonirn, Sorghum vuigare, Holcus hatepensis. Sorghum miliaceum millet, 
Fanicrtni mititnceitm [Sorghum, millet], Qtyi:a miiva, Oryxi latifotta [rims], Zeu twata- 
[com, maize] THticum aej/tivHin, Triticum durum, Triticum tar^idum, Triticum 
5 hybernum, Triticum maclia, Triticum sativum or Triihutn vuigare [wheat, braad wheat, 
common wheat], Protcaceae such as the genera Macadamia e.g. the species Macadamia 
intergrifvlia Lniaciidami;!]; Rubiiiceiie such els the genera Cofiba e.g. the species Cofea 
*pp., Cflflfc/i ^rn&Fon, C'fljpfl cancphara or Ct^efl libetica [coffee]; <5cropuulaii£icefie 
such as the gen i;ra Vcrbascum e.g. the species V&'jMKiTuvt Urinaria, Verhaiscum cftatiii, 

10 ^ffrfowrwrn densiflorum, Yerbascwn lagitrus, Verbasctun toiigifbliian, Verbascum 
lychnUli, Yerbaxcum nigrum, Verbascum otympiatm, Verhoscant phlcmtoides, 
Verbascum phoenicam, Verbascum putvemtentum or V*r/v;.rci/jH thapsitx [mullein, 
White nloth mullein, nettle-leaved mullein, dense-f lowered mullein, silver mullein, I ang- 
le aved mullein, white mullein, dark mulfein, greek muilein, orange mullein, purple 

15 mullein, hoary mullein, great mullein]; Soinnaceae such aa the genera Capsicum, 
Nicotiana, Solatium. I yiv:vi- ..on e.g. II ic speden Capsitwa omnium, V"psivum 
attmtuin vat. ^labriuaculum, Capsicum jriifcMxns [pepper], Capsicum muatum 
[paprika.]; h'icotian<? tabacum. Nicotiasta atara, Nicotisuia attenttata, Nicotians glaaca, 
iVicotiuna langstforffii, Nicotiam obtusifbiia, Nicoriana quadmwivis, Nicotiana 

20 repatida, Nievlianu ruzifctL Nicotuum syhestris [tobacco], Solomon tuberosum [potato], 
Solatium tndonseaa [egg-plant] (Lycoperstecir. esatludwit. Lyoopsrsioon 
lycoperzicum.. Lycoperslccn pyrltorrns, SoIouum integrifoliusn or Solarium 
iyoopersioum [tomato]: Stcrculiaccac such as the genera Tbcobroma e.g. the species 
Theobrortw cacao [cacaol; Theaceae such as the genera Cainullia e.g. tbu sjptsuiijs. 

25 Camellia sinensis) [tea]. 

0151.0.1 The introduction of tbe nucleic acids according to the invention, the 
expression cassette or the vector into organisms, pJams for example, ean m principle be 
clone by all of the methods known to those skilled in the ait. The introduction of the 
nucleic aciri sequenced yive* rise In recombinant, or transgenic organisms, 

30 0152.0.1 In the case of microorganisms, those skilled in the art can find 
appropriate methods in the textbooks by Sambrook, J. et al. (19B9) Molecular cloning: 
A laboratory manual, Cold Spring Harbor Laboratory Press, by F.M. Ausubal et al. 
(1594) Current protocols in molecular biology, John Wiley and Sons, by D.M. Glover et 
aJ., DMA Ctoriing VoLI, (1995), IRL Press (tSBN 01S-963476-9), by Kaiser et at. (1994) 

35 Methods In Yeast Genetics, Cold Spring Haibor Laboratory Press or Guthrie et al. 
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Guide to Yeast Genetics and Molecular Biology, Methods In Enzymology, 1904, 
Academic Press. 

0153.0.1 The transfer of foreign gangs into the genome of a plant is called 
transformation. In doing this the methods described for the transformation and 
5 regeneration of plants from plant tissues or plant csNs are utilized for transient or slablg 
transformation. Suitable methods are protoplast transformation by poly(fithylenfi 
glycof)"inctuced DNA uptake, the j.biolistic" method using, the gene cannon - referred lo 
as tha particle bombardment method, clcctraporation, the incubation of dry embryos in 
DMA solution, microinjection and gene transfer mediated by Agroboctorium. Said 

10 methods are described by way of example in B. Jenes et al„ Techniques for Gena 
Transfer, in: Transgenic Plants, Vol. 1, Engineering and Utilization, eds, S.D. Kung and 
R. Wu, Academic Press (1993) 126-143 and in Potrykus Annu. Rev. Plant Phyaiot. 
Plant Molec. Biol. 42 (1991) 205-223). The nucleic acids or the construct to be 
expressed is preferably cloned into a vector which is suitable for transforming 

15 Agrobacte™m tumefaciens, for example pBinlS (Bevan et al., Nucl, Acids Res. 12 
(1984) 8711). Agrobacterla transformed by such a vector can then be used in known 
manner for Hie transformation of plants, in particular of crop plants such as by way of 
example tobacco plants, for example by bathing bruised Staves or chopped leaves in 
an agrofcadeiial solution and then culluring them in suitable media. The transformation 

20 oi plants by means of itgrobacterium tumefaciens- is described, for example, by Hofgen 
and WIHmltzer In Nuc!. Acid Res. (1 9S8) 16, 9B77 or is known inter alia from F.F. White, 
Vectors for Gene Transfer in Higher Plants; in Transgenic Plants, Vol. 1, Engineering 
and UfilLsiion, scfe. S.D. Kung and R. Wu, Academic Prsss, 1993, pp. 15-38. 
0154.0.1 Agrobacterla transformed by an expression vector according to the 

25 invention may likewise be used in known manner for the transformation of plants such 
as test plants like Arahictopsis or crop ptents such as cereal crops, com, oats, rye, 
bailey, wheat, soybean, rice, cotton, sugar beet, canals, sunflower, flax, hemp, 
potatoes, tobacco, tomatoes, carrots, paprika, oilseed rape, tapioca, cassava, 
arrowroot, tagetes, alfalfa, lettuce and the various tree, nut and vine species, in 

30 particular of oti-containing crop plants such as soybean, peanut, castor oil plant, 
sunflower, corn, cotton, flsx, oilseed rape, coconut, oil palm, safflower (Carthamus 
tincforrua) or cocoa bean, e.g. by bathing bruised [eaves or chopped leaves in an 
agrobacterial solution and then cufluiing them in suitable media. 
0155.0.1 The genetically modified plant cells may be regenerated by all of the 

35 methods known to those skilled in the art. Appropriate methods can be found in the 
publications referred to above by S.D. Kung and R. Wu, Potiykus or Hofgen and 
WiNmitzer. 
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0156.0.1 Accordingly, a further aspect of the invention relates to transgenic 
organrsms transformed by at feast one nucleic acid sequence, expression cassette or 
vector according to the invention as well as cells, cell cultures, tissue, parts - such as, 
for example, leaves, roots, etc. in the case of plant organisms - or reproductive 
5 material derived from such organisms. The terms .host organism", „hoet cell' 1 , 
recombinant (host) organism" and transgenic (host) cell* are used here 
interchangeably. Of course these terms relate not only to fh a particular bust organism 
or the particular target cell but also to the descendants or potential descendants of 
these organisms or cells. Since, due to mutation or environmental effects certain 
10 modifications may arise In successive generations, these descendants need not 
necessarily be identical with the parental cell but nevertheless are still encompassed by 
the term ae used here. 

0157.0.1 For the purposes of the invention transgenic 11 or recombinant" means 
with regard for example to a nucleic acid sequence, an expression cassette (= gene 
15 construct, nucleic acid construct) or a vector containing the nucleic acid sequence 
according to the invention or an organism transformed by the nucleic acid sequences, 
expression cassette or vector according to the invention all those constructions 
produced by genetic engineering methods in which either 

a) the nudsio acid sequence depleted in Fig. 1a, 1b or 1c or 'As derivatives 
20 or parte thereof or 

b) a genetic control sequence functionally linked to the nucleic acid 
sequence described under (a), for example 3 3'- and/or 5'- cienetic control 
sequence such as a promoter or terminator, or 

c) (a) and (b) 

25 are not found in their natural, genetic environment or have been modified by genetic 
engineering methods, wherein the modification may by way of example be a 
substitution, addition, deration. Inversion or insertion of one or mora nucleotide 
residues. Natural genetic environment means the natural genomic or chromosomal 
locus in the organism of origin or inside the host organism or presence in a genomic 

30 library. In the case of a genomic library the natural genetic environment of the nucleic 
acid sequence is preferably retained at least in part. The environment borders the 
nucleic acid sequence at least on one side and has a sequence lenglh of at least SO 
bp, preferably at least 500 hp, particularly preferably at least 1 ,000 bp, most particularly 
preferably at feast 5,000 bp. A naturally occurring expression cassette - for example 

35 the naturally occurring combination of the natural promoter of the nucleic acid 
sequence according to the invention with the corresponding A-8-desaturase, A-9- 
ebngase and/or A-5-desaturase gene - turns into a transgenic expression cassette 
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when the latter is modified by unnatural, synthetic (^artificial") methods such as by way 
of example a mutagenatlon. Appropriate methods are described by way of example in 
US 5,565,350 or WO 00/15315, 

015B.0.1 Suitable organisms or host organisms for the nucleic acid, expression 
6 cassette or vector according to the invention are advantageously in principle all 
urganisms, which are suitable for the expression of recombinant genes as ries^rihfid 
above. Further examples which may be mentioned are plants such as Arabicfopsis, 
Asteraceae such as Calendula or crop plants such as soybean, peanut, castor oil plant, 
sunflower, f!ax r corn, cotton, flax, oilseed rape, coconut, oil palm, saff lower (Carthamus 

1 0 tinctorws) or cocoa bean. 

01 59.0.1 A further object of the invention relates to tha use of a nucleic acid 
consfiucf, e.g. an expression cassette, containing DNA sequences encoding 
polypeptides of Fig. 1a, 1b or 1c or DNA sequences hybridizing -herewith for the 
transformation of plan! colls, tissues or parts of plants. 

15 01 60.0.1 in doing so, depending on the choice of promoter, the sequences Fig. 
fa, 1b or 1c can be expressed specifically in the leaves, in the seeds, the nodules, in 
roots, in tha Stsm or other parts of the plant Those transgenic plants overproducing 
sequsnces otf Fig, la. ife or 1e, the repioductive material thereof, together v/ilh She- 
plant cells, tissues or parte thereof are ©further object of the present invention. 

20 0151.0.1 The compression cassette or the nucleic acid sequences or construct 
according to the Invention containing sequences of Fig. 1a, lb or 1c can, moreover, 
also be employed for the transformation of the organisms identified by way of example 
above such as bacteria, yeasts, filamentous fungi and plante. 

01 <52 .0. 1 Within the framework of the present Invention, altering metabolic activity 
25 means, for example, the artificially acquired trait of increased biosynlhetic performance 

due to functional over expression of sequences of Fig. is, ih or 1c in the organisms 

according to the invention, advantageously in the transgenic plants according to the 

invention, by comparison with the nongeneticafly modified Initial plants at least for the 

duration of at least one plant generation. 
30 01 63 .0. 1 A constitutive expression ol the exogenous sequences el the Fig. 1a, lb 

or 1c is, moreover, advantageous. On the other hand, however, an inducible 

expression may also appear desirable. 

0164.0.1 The efficiency of tha expression of the sequences of the Fig. 1a, lb or 
1c can be determined, for example, in vitro by shoot ineristorn propagation. In addition, 
35 an expression Of the sequences Of Fig. la, 1 b or 1 c modified in nature and level and its 
effect on the metabolic pathways performance can be tested on test plants in 
greenhouse trials. 
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0165.0.1 An additional object of the invention comprises transgenic organisms 
such as transgenic plants transformed by an expression cassette containing 
sequences of Fig. 1a, 1b or 1c according to trie Invention or DNA sequences 
hybridizing therewith, as wef! as transgenic cells, tissue, parts and reproduction 
5 material of such plants. Particular preference is given in this case to transgenic crop 
plants such as by way of example barley, wheat, rye, oats, corn, soybean, rice, cotton, 
sugar best, oilseed rape and canola, sunflower, flax, hemp, thistle, potatoes, tobacco, 
tomatoes, taptoca, cassava, arrowroot, alfalfa, lettuce and the various free, nut and 
vine species. 

10 0166,0,1 For the purposes of the Invention plants are mono- ar,d dicotyledonous 
plants, mosses or algae . 

0167.0.1 A further refinement according to the invention are transgenic plants as 
descrihed above which contain a nucleic acid sequence or construct according to the 
invention ai a expressiun cassette according to the invention, 
f 5 0168,0,1 Furthermore, by derivatives is meant homologues of the sequences of 
Fig. 1a, 1b or 1c, for example eukaryotlc homologues, truncated sequences, Single- 
Stranded DMA Of th& encoding and non encoding DMA sequence or RNA of the 
encoding and nonsncodlng DMA sequence. 

O1$9 f 0,1 In addition, by homologies of the sequences of Fig. la, 1b or 1c is 
20 meant derivatives such as by way of example promoter varianis. These variants may 
be modified by one or more nucleotide exchanges, by insertion(s) and/or deletions) 
without, however, adversely affecting the functionality or efficiency of the premolars. 
Furthermore, the promoters sari ham iheir efficiency incrocecd by altering their 
sequence or be completely replaced by more effective promoters even of foreign 
25 organisms. 

0170.0.1 By derivatives is also advantageously meant variants whose nucleotide 
sequence has been altered in the region from -1 to -2000 ahead of the start codon in 
such a way that the gene expression and'er the protein expression is modified, 
preferably Increased. Furtheimore, by derivatives is ateo meant variants which have 

30 been modified at the 3 r end. 

0171.0.1 Suitable promoters in the expression cassette are in principle ail 
promoters which can control the expression of foreign genes in organisms such as 
microorganisms like protozoa such as ciiates, algae such as green, brown, red or blue 
algae such as Eugfenia, bacteria such as gram-positive or gram-negative bacteria, 

35 yeasts such as Saccharomyces, Pichia or Schizosaccharomyces or fungi such as 
Mertierella, Thiaustochytrium or Schizochytrium or plants, advantageously In plants or 
fungi. Use is preferably made in particular of plant promoters or promoters derived from 
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a plant vims. Advantageous regulation sequences for the method according to the 
invention are found for example fn promoters such as cos. tac, Irp, let, tip-tet, fpp, lac T 
Ipp-lac, laclq-, T7, T5 t T3. gal. trc, ana, SP6, A-PP. or fn A-PL promoters which are 
empfoyed advantageously in gram-negatlvs bacteria. Other advantageous regulation 
5 sequences are found, for example, in the gram-positive promoters amy and SPQ2, in 
the yeast or fungal promoters ADC1 , MFa, AC, P-60 : CYCi f QAPDH, tef, rp2fl, adh 
or in the plant promoters CaMV/353 [Franck at aL Cell 21(1960) 235-294], SSU T OCS, 
Iib4, STLS1, B33, noe (= Nopalin Synthase Promoter) or in the ubiquintin or phascolin 
promoter. The expression cassette may also contain a chemically inducible promoter 

T 0 by moans of which the expression of the exogenous sequences of the odd numbers of 
SEQ. ID No. 1-269 In the organisms can be controlled advantageously in the plants at 
a particular time. Advantageous plant promoters of this lype are byway of example the 
PRP1 promoter [Ward el al., PEant.Mol. Biol .22(1 993) , 361-36S], a promoter Inducible 
by benzenes uifonam ids (EP 388 1 86}, a promoter inducible by tetracycline [Gatz et af., 

15 (1992) Plant J. 2,397-404], a promoter inducible by salicylic acid (WO 95/1 9443), a 
promoter Inducible by absdslc acid (EP 335 528) and a promoter inducible by ethanol 
□r cyclohexartone (W093/21334). Other examples of plant promoted which can 
advantageously be used are the promoter of cytosofic R3F&=« from potato, the ST-LSI 
promoter from potato (Stockhaus et al., EMBO J. & (1983) 2445-245), the promoter of 

20 phosphoribosyl pyrophosphate amidotransferase from Glycine maM (&sa also g&ns 
bank accession number U87999) or a nodiene-specific promoter as described in 
EP £43 070, Particularly advantageous are those planr promoter which ensurs 
SKpresBion in feeuse or plant: parts/organs in which fatty sa6 biosynthesis or the 
precursor stages Ihereof occurs, as in endosperm or in fhe developing embryo for 

25 example. Particularly noteworthy are advantageous promoters which ensure seed- 
specific expression such as by way of example the US P promoter or derivatives 
thereof, the LEB4 promoter, fhe phaseolin promoter or the napin promoter. The 
particularly advantageous USP promoter cited according to the invention or its 
derivatives mediate very early gene expression in seed development IBaeumiefn ot aL, 

30 Mo I Gen Genet, 1851, 225 (3): 459-67]. Other advantageous seed-specific promoters 
which may be usfiri for mnnocotylodonous or dicotylodonous plants are the promoters 
suitable for dicotylodons sLtch as napin gene promoters, likewise cited by way of 
example, from oilseed rape (US 5,606,1 52), the oleosin promoter from Arabidopsis 
(WO 98/45461), the phaseolin promoter from Phascolus vulgaris (US 5.504,200), the 

35 Bcs4 promoter from Brassica (WO 91/13330) or the leguminous B4 promoter {LeB4, 
Baeumlein st al., Plant J. r 2, 2, 1992: 233 - 239) or promoters suitable for 
monocotyledons such as the promoters of the Ipt2 or Ipt1 gene in barley (WO 95715389 
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and WO S5/2323Q) or the promoters of the barley hordelnc gene, the rice gfuielin gene, 
the rice oryzin gene, the rice prolamin gene, trie wheat gliadin gene, the white gluteiin 
gene, the corn zeln gene, trie oats glutelin gene, the sorghum ksaslrin gene or the rye 
socalin gene which are described fn WO99/1609O. 
5 0172.0-1 Furthermore, particularly preferred are those promoters, which ensure 
the expression fn tissues, or plant parts in which, for example, the biosynthesis of fatty 
acids, oifs and lipids or the precursor slages thereof lakes place. Particularly 
noteworthy are promoters, which ensure a socd-spccrfic expression. Noteworthy are 
the promoter of the napin gene from oilseed rape {US 5,608,152), the USP promoter 

10 from Vicia faba (USP = unknown seed protein, Baeumlein et al., Mol Gen Genet 1991, 
225 0): 459-67), the promoter of the oleoaih gene [rom Arabidopsis (W098/45461), 
the phaseolin promoter (US 5,504,200) or the promoter of the legumin B4 gene (LeB4; 
Baeumlein et al., 1992, Plant Journal, 2 (2): 233-9). Other promoters to be mentioned 
art; ttial of the Ipt2 or Iptl gene from barley (W095/1S389 and W095/23230) which 

15 mediate seed-specific expression in monacotyledonous plants. Other advantageous 
seed specific promoters are promoters such as the promoters from rice, corn or wheat 
disclosed in WO 29/1 or Amy32b. Amy6-6 or aleurain (US 5,677,474), Bee4 {rape, 
US 5.530,149), olycinin (soy bean, EP 571 741), phosphosnol pyruvai oarbokylase 
(soy bean, JP 06/62370), ADR12-2 (soy bean, WO 98/GB962), feocitratlyaso (raps, US 

W 5,6£&,O40) or f-amylase (barley, EP 7S1 348). 

0173-0.1 As described above, the expression construct {= gene construct, nucleio 
acid construct) may contain yet othar genes, which are to be inlh.^uL-Lsd into the 
organisms. Th&Ee gsnes can bs subject to separate regulation or be subject to the 
afitne regulation legion as sequences Fig. la. 1b or 1c. These genes are by way of 

25 example oilier biosynthesis genes, advantageously for fatty acid biosynthesis, vitamin 
biosynthesis etc. that allow increased synthesis. 

0174.0.1 In principle all natural promoters with their regulation sequences can be 
used like those named above -for the expression cassette ncoording to the invention 
and tha method according to Ihe Invention. Over and above this, synthetic promoters 

30 may also advantageously be used. 

0175.0.1 in the preparation of an expression cassette various DNA fragments can 
be manipulated in order to obtain a nucleotide sequence, which usefully reads in the 
correct direction and is equipped with a correct reading raster. To connect the DE\:A 
fragments (= nucleic acids according to the invention) to one another adaptors or 

35 linkers may be attached to the fragments. 

0176.0.1 The promoter and the terminator regions can usefully be provided in the 
transcription direction with a linker or polylinker containing one or more restriction 
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points far the insertion of this sequence. General!/, this linker has- "f to 10, mostly 1 to 8, 
preferably 2 to (J, restriction points, tn general the size of the linker inside the regulatory 
region is less than 100 bp, frequently less than 60 bp, but at least 5 bp. The promoter 
may be both native or homologous as well as foreign or heterologous to the hc-st 
5 organism, for example to the host planl. In the 5'-3' transcription direction the 
expression cassette contains the promoter, a DNA sequence which encodes of F!g. 1a, 
1t> or 1c gene and a region for transcription termination. Different termination: regions 
can be exchanged for one another in any desired fashion. 

0177.0,1 Furthermore, manipulations, which provide suitable restriction interfaces. 

10 or which remove excess DNA or restriction interfaces can be employed. Where 
insertions, deletions or substitutions, such as transitions and transversions, come into 
consideration, in vitro mutagenesis, primer repair, restriction or ligation may be used. In 
suitable manipulations- such as restriction, chewing back or filling of overhangs for blunt 
ends cuiiiplemtsnLary ends of [he fragments can be provided lor the ligation. 

15 0178.0.1 For an advantageous high expression the attachment of the specific ER 
retention signal SEKDEL inter alia can be of Importance (Schouten, A. et al,, Plant MoL 
Biol. 30 (1996), 751 -79£). In this way the average expraasion level fe tripled or even 
quadrupled. Other retention 3i&nals which occur naturally in plant and e.nirnal proteins 
located in the ER may also be employed for ihe construction of the cassette, In anolher 

20 preferred ernbodimsni. 3. plastldlal targeting sequence Is ussti as described by Napier 
J.A. [Targeting of foreign proteins to the chloropiaat. Methods MoL BloL. 49, 1995: 369 
- 076]. A preferred u?ed vector comprising ?aid plastidial targeting sequence is 
disclose! by Coiin Lazarus [Gusrineau F., Woolston S., Brooks L., iViulllnsauut P. i: An 
expression cassette for targeting foreign proteins into chbroplast; Nucleic. Acids Res., 

25 Dec 9, 1B (£13), 1 388: 1 1 380]. 

0179.0.1 Preferred poiyadcnylation signals arc plant polyadcrtylatlon signals, 
pref erabPy those which substantially correspond to T-DNA polyadenyEation signals from 
Agrobacterium tumefaciens, in particular gene 3 of the T-DNA (octopin synthase) of the 
Ti plasmrd pTiACHS (Qielen et al., EM BO J.3 (1964), 635 st seq.) oi corresponding 

30 functional equivalents. 

01 B0.0.1 An expression cassette is produced by fusion of a suitable promoter with 
suitable sequences of Fig. 1a, 1b or 1c togeiher with a polyaden Ration signal by 
common recombination and cloning techniques as described, for example, in T. 
Maniatas, E.F. Fritsch and J. Sam brook, Molecular Clonrig; A Laboratory Manual, Cold 

35 Spring Harbor Laboratory, Cold Spring Harbor, NY (1969) as well as In T.J. Silhavy, 
M.L Herman and L.W. Enquist, Experiments with Gene Fusions, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY {1954) and in Ausubel, FM et al., Current 
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Protocols in Molecular Biology, Greene Publishing Assoc. and Wiley-lnterscience 
(1937). 

0181 .0.1 In the preparation of an expression cassette various DNA fragments can 
be manipulated lo produce a nucleotide sequence which usefully reads in the correct 
5 direction anil is equipped with a correct reading raster. Adapters or linkers can be 
attached to Uie fragments for joining the DNA fragments. 

0182.0.1 The promoter and the terminator regions can usefully be provided in the 
transcription direction with a linker or polyl inker corvtahlng one or more restriction 
points for trie Insertion of this sequence. Generally, the linker has t to 10, mostly 1 to a, 

1 0 preferably 2 to 6, restriction points, In general the size of the linker Inside the regulatory 
region i3 less- than 100 bp, frequently lass than 60 bp ; but at least 5 bp. Tho promoter 
may be both native or homologous ae well as foreign or heterologous to the host 
organism, for example to the host plant. In the 5'<i' transcription direction the 
expression cassette contains the promoter, a DNA sequence which Either encodes 

15 gene of the odd numbers of SEQ. ID No. 1-269 and a region for transcription 
termination. Different termination regions can be exchanged for one another in any 
dosired fashion. 

01 83.0.7 In the preparation or em expression cassette various DiMA iraarnente can 
be manipulated to produce a nucleotide sequence which usefully reads in the correct 
£0 direction and is equipped wilti e correct reading raster. Adapters or linkers can be 
attached lo Lhe fragments for joining the DNA fragments. 

0184.0.1 The DNA sequences encoding the nucleic acid sequences used in the 
inv&ritfy© processes such as ins sequences of the Fig. la, 1b or 1c conlain all the 
sequence characteristics needed to achieve correct localisation of respective 
25 biosynthesis. Accordingly, no further targeting sequences are needed per be. However, 
such a localization may be desirabie and advantageous and hence artificially modified 
or reinforced so that such fusion constructs are also a pret&rr&d advantageous 
embodiment of the invention. 

0135.0.1 Particularly preferred are sequences which ensure targeting in plastids. 
30 Under certain circumstances targeting into other compartments (reported in: Kemiode, 
Crlt. Rev. Plant Sci, 15, 4 (1996} r 285-4231 may also be desirable, e.g. into vacuoles, 
the mitochondrium, the endoplasmic reticulum {ER), peroxisomes, lipid structures or 
due to lack of corresponding operative sequences retention in the compartment of 
origin, the cytosol. 

35 0158.0.1 As used herein, the term "environmental stress 0 refers to any sub- 
optimal growing condition and includes, but is not limited to, sub-oplirnal conditions 
associated with salinity, drought, temperature, metal, chemical pathogenic and 
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oxidative stresses, or combinations thereof. In preferred embodiments, the 
environmental stress nan be salinity, drought, heat, or Fow temperature, or 
combinations thereof, and in particular, can be low water content or lew temperature. 
Wherein drought stress means any environmental stress which leads to a lack of water 
5 in plants or reduction of water supply to plants, w herein low temperature stress means 
rreezing of plants below + 4 a C as well as chilling of plants below 15 *C and wherein 
high temperature stress means for example a temperature above 35 °C. The range of 
stress and stne3s response depends on the different pSants which are used for the 
Invention, i.e. it differs for example between a pfant such as wheat and a plant such as 
10 Arabidopsia. A common response of plans to environmental stress is Die loss of yfeld 
or the loss of quality. It is also to be understood that as used in the specification and in 
the claims, "a" or a an' can mean one or mora, depending upon the context in which it is 
used. Thus, for example, reference to "a cc II" carl mean that at least one cell can be 
utilized. 

15 G1B7.0.1 As also used herein, the terms "nucleic acid" and "nucleic acid molecule" 
are intended to include DNA molecules (e.g., cDNA or genomic DNA) and RNA 
moieGules (e.g., mRiMA) and analogs: of the DNA or RNA generated using nucleotide 
analogs. This term also encompasses untranslated sequence located at both the 3 J 
and 5" ends of the coding region of the gene: at least aboul 1000 nucleotides of 

20 sequence u pal ream irorn liie 5' end on the coding region and at lea&l about £00 
nucleotides of sequence downstream from the 3' end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DMA. 

01SS.0.1 An "isolated' nucleic acid molecule is one that is substantially separated 
25 from other nucleic acid molecules, which are present in the natural source of the 
nucleic acid. That means other nucleic acid molecules are present in an amount fess 
than 5% based on weight of the amount of ths desired nucleic acid, preferably less 
than 2% by weigh I, more preferably less than 1% by weight, most preferably less than 
0.5% by weight. Preferably, an Isolated;' nucleic acid is free of some of the sequences 
30 that naturally flank the nucfeic acid (i.e., sequences located at the & and 3 7 ends of the 
nucleic acid) in the genomic DMA of the organism from which the nucletc acid is 
derived. For example, in various embodiments, tFie isolated stress relatad protein 
encoding nucleic acid molecule can contain less than about 5 kb, 4 kb, 3 kb ; 2 kb, 1 kb, 
0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid 
35 moiecule In genomic DNA of the cell from which the nucleic acid is derived. Moreover, 
an "isolated" nucleic acid molecule, such as a cDNA moiacute, can be free from some 
of the olher cellular material with which it is naturally associated, or culture medium 
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when produced by recombinant techniques, orchcmfcal precursors or other chemicais 
when chemlcalfy synthesized. 

0139.0.1 A nucleic acid rnoiecule of the present invention, e.g., a nudeic acid 
molecule encoding an SRP or a portion thereof which confers tolerance and/or 
5 resistance to environmental stress in plants, can ba isolated using standard molecular 
biological techniques and Ifie sequence information provided lierein For example, a 
ArabTdopsis thaliana stress related pittein encoding cDNA can be isolated from a A. 
thaliana c-DNA library using all or portion of one of the sequences of Fig. 1a, 1b or 1c, 
Moreover, a nucleic add molecule encompassing all or a portion of one of Ihe 

TO sequences of Fig. 1a, 1b or 1c can be isolated by the polymerase chain reaction using 
oligonucleotide primes designed based upon this sequence. For example, niRI^A can 
be isolated from plant cells (e.g., by the guanidinium-thiocyanate extraction procedure 
of Chirgvuin et at.. 1979 Biochemistry 18:5294-5209) and cDNA can be prepared using 
reverse transcriptase (e.g., Moloney MLV reverse transcriptase, available from 

15 Gibco/BRL, Bethesda, MD; or AMV reverse transcriptase, available from Seikagaku 
America, Inc., St. Petersburg, FL). Synthetic oligonucfeotide primers for polymerase 
chain reaction amplification can be designed based Upon one ef the nucl^Otfde 
sequences shown in Fig. la, lb or 1c. A nucleic acid molecule of the invention can be 
amplified using cDNA or, alternatively, genomic DNA, as a template and appropriate 

20 oligonucleotide- primers according to standard PCR amplification technique-a. The 
nucleic acid molecuie SO amplified can be cloned into an approprfate vector and 
characterised by DNA sequence anafysis. Furtheimore, oligonucleotides corresponding 
1c a SRF encoding nucleotide sequence can be prepared by standard synthetic 
techniques, e.g., using an automated DNA synthesizer. 

25 0190,0.1 Fn a preferred embodiment, an isolated nucieic acid molecule of the 
invention comprises one of the nucleotide sequences shown in sequences Fig, 1a, tb 
or 1c encoding the SRP [i.e., the "coding region"), as well as 5' untranstated sequences 
and 3' untranslated sequences. 

01 91 .0.1 Moreover, the nucleic acid molecule of the invention can comprise only a 
30 portion of the coding region of one of the sequences of the nucleic acid of Fig. la, 1b or 
1c r tor example, a fragment which can ho used as a probe or primer or a fragment 
encoding a biologically active portion of a SRP. 

0192.0.1 Portions of proteins encoded by the 3RP encoding nucleic acid 
molecules of the invention are preferably biologically active portions described hcrein. 
35 As used herein, tho term "biologically active portion of" a SRP i3 intended to include a 
porlion, e.g., a domatnMiotif, of stress related protein that participates in a stress 
tolerance and/or resistance response in a plant. To determine whether a SRP, or a 
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biologically active portion thereof, results in increased stress tolerance in a plant, a 
stress analysis of a plant comprising the SRP may be performed. Such analysis 
methods are well known to those skilled in the art, as detailed in the Examples, More 
specif sally, nucleic add fragments encoding biologically active portions of a SRP can 
5 be prepared by isolating a portion of one of the sequences of the nucleic acid of Fig. 
1a, 1b or 1c expressing the encoded portion of Hie SRP or peptide (e.g., by 
recombinant expression in vitro) and assessing the activity of the encoded portion of 
the SRP or peptide. 

0133.0.1 Biologically active portions of a SRP are encompassed by ihe present 

10 invention and include peptides comprising amino acid sequences derived from the 
amino add sequence of a SRP encoding gene, or the amino acid sequence cf a 
protein homologous to a SRP, which include fewer amino acids than a full length SRP 
or the full length protein which is homologous to a SRP r and exhihiis at least some 
enzymatic activity of a SRP. Typicafly, btolopically active portions (e.g.. peptides which 

15 are, for exampie, 5, 10, 15, 20, 30, 35, 36 ( 37, 38, 39, 40, 50, 100 or more amino acids 
in length I comprise a domain or motif with at least one activity of a SRP, Moreover, 
other biologically acUve portions in which other regions of the protein are deletsd, can 
bo prepared by recombinant technique and evaluated for one or more of the activities 
described herein. Preferably, the biologically active portions of a SRP include one or 

20 more selected domqinsi'motit* or portions thereof having biological activity, 

0194.0.1 The term 'biological active portion" or "bio;ogical activity" means a SRP 
or a portion of a SRP which still has at least 10 % or 20 %, preferably 20 %, 30 %, 40 
% of 50 % 5 especially prefero-.bly 80 %. 70 % or SO % oj ihe- enzymatic activity of the 
natural or starling enzyme. 

25 D1 95.0.2 A nucleic acid molecule encompassing a complete sequence of the 
nucleic acid molecules used in the process, for example the polynucleotide of the 
irwontion, or a part I hereof may additionally be isolated by polymerase chain reaction, 
oiigonucleotlde primers based on this sequence or on parts thereof being used. For 
example, a nucleic acid molecule comprising the complete sequence or part thereof 

30 can be isolated by polymerase chain reaction using oligonucleotide primers which have 
been generated on the basis of this sequence-For example, mRNA can be isolated 
from col is (for example by means of the guanidinium thiocyanate extraction method of 
Chirgwin ot al. {1970) Biochemistry 18:5294-5299) and cDNA can be generated by 
means of reverse transcriptase (for example Moloney MLV reverse transcriptase, 

35 available from Gibco/BRL, Bethesda, MD, or AMV reverse transcriptase, obtainable 
from Seikagaku Amerfca, Inc., StPetersburg, FL). 
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0196.0.2 Synthetic oligonucleotide primers for the amplification, e.g. as shown in 
table 2, by means of polymerase chain reaction can be generated on the basis of a 
sequence shown heroin, for example the sequence shown in Fig. 1a. 1b or 1c or the 
sequences derived from polypeptides as shown in Fig. 1a, 1b or 1c. 
5 0197.0.2 Moreover, it is possible to identify conserved regions from various 
organisms by carrying out protein sequence alignments with the potypeplEde used In 
the process of the invention, in particular with sequences of the polypeptide of the 
invention, from which conserved regions, and in turn, degenerate primers can be 
derived. Conserved region for the polypeptide of the invention are indicated in the 
10 alignment shown in the figure Fig. 1a. 1b or 1c. Conserved regions are those, which 
show a very little variation in the amino acid in one particular position of several 
homology from different origin. The coneenus sequences shown in Fig. 2 are derived 
from said aligments. 

0198.0.2 Degenerated primers can then be utilized by PGR Tor Ihe amplification 
15 of fragments of novel proteins having above-mentioned activity, e.g. having an SPR 
activity or further functional homologs of the polypeptide of the invention from other 
organisms. 

01&9.0.2 These fragmenls can ihen be utilized as hybridization probe for isolating 
the complete gene ssquenoe. As an alternative, ins rniaeinc, 5' and 3' sequences can 

£0 be isolated by means of RACE-FCR {rapid amplification ot cDiMA ends), k nucleic acid 
molecule according to the invention can be amplified using cDNA or. as an alternative, 
genomic PNA as template and suitable oligonucleotide primers, following standard 
PGR amplification techniques. The nucleic add msfsculs ampllflsci thus can be cloned 
into a suitable vector and characterized by means of DNA sequence analysis. 

25 Oligonucleotides, which correspond fo one of ihe nucleic acid molecules used in the 
process can be generated by standard synthesis methods, for example using an 
automatic DMA synthesizer. 

0200.0.2 Nucleic acid motecuies which are advantageously for Ihe process 
according to the invention can be isolated based on their homofogy to the nucleic acid 

30 molecules disclosed herein using the sequences or part thereof as hybridization probe 
and following standard hybridization techniques under stringent hybridization 
conditions. 3n this context* it ts possible to use, for example, Isolated nucleic acid 
molecules of at feast 15, 30, 25, 30, 35, 40, 50, 60 or more nucleotides, preferably of at 
least 15, £0 or 25 nucleotides in length which hybridise under stringent conditions with 

35 the above-described nucleic acid molecules, in particular with fliose which encompass 
a nucleotide sequence ofthe nucleic acid molecule used ri the process of the invention 
or encoding a protein used in the invention or of the nucleic acid molecule of the 
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invention. Nucleic acid molecules Willi 30, 50, 10O. £50 or more nucleotides may atso 
be used. 

0201.0.1 In addition to fragments of tfie SRP described herein, the present 
invention includes homology and analogs of naturally occurring SRP and SRP 
5 encoding nucleic acids in a plant 

0202.0.1 "HomoLoya" are defined herein as two nucleic acids or proteins that have 
similar, or "homologous", nucleotide or arwno add sequences, respscfively. Homo logs 
include allelic variants, orthologs, paralogs, agonists and antagonists of SRP as 
defined hereafter. The term "hornoiog" further encompasses nucleic acid molecules 

1 0 that differ from one of the nucleotide sequences shown in sequences with SEQ ID No. 
XXX (and portions thereof) due to degeneracy of the genetic coda and thus encode the 
same SRP as that encoded by the amino acid sequences shown in sequences with 
SEQ ID No. XXX. As used herein a "naturally occurring* SRP refers to a SRP amino 
acid sequence that occurs in nature. 

15 0203.0.2 The term "homology" means that the respective nucleic acid molecules 
or encoded proteins are functionally and/or structurally equivalent The nucleic acid 
molecules that art homologous to the nucleic acid molecules described above and that 
are derivatives of said nucleic acid molecules ara, for example, variations ot said 
nucleic acid molecules which represent modifications having the same biological 

20 function, in particular encoding proteins with the same or substantially the cams 
biological function. Thoy may be naturally occurring variations, such as sequences 
from other plant varieties or specte, or mutations. These mutations may occur 
naturally or may b& obtained by mutagenesis Lechniquss. The allelic variations rney bo 
naturally occurring aletic variants es well as synthetically produced or oeneticaffy 

25 engineered variants. Structurally equivalents can, lor example, be identified by testing 
the bmding of said polypeptide to antibodies or computer based predictions. 
Structurally equivalent have the similar immunological characteristic e.g. comprise 
similar epitopes. 

0204.0.2 Functional equivalents derived from one of the polypeptides as shown in 
30 SECt ID NO: YYY according to the invention by substitution, insertion or deletion have 
at l&ast 30%, 35%, 4Q%, 45% or 5u%, preferably at least 55%, 60%, 65% or 70% by 
preference at least 80%, especially preferably at least 85% or 30%, 91%, 92%. 93% or 
04%, very especially preferably at least 85%, 97% ; 9&% or 99% homology 'with one of 
the polypeptides as shown in Fig. 1a, 1b or 1c according to the invention and are 
35 distinguished by essentially the same properties as the polypeptide as shown in Fig. 
1a, Iborlc. 



wo uminmvx pct/uskhwdiikkb 

54 

0205.0.2 Functional equivalents derived from the nucleic acid sequence as shown 
in SEQ ID NO: YYY according to ttie invention by substitution, insertion or dotation 
hava at (east 30%, 35%, 40%, 45% or 50% r preferably at least 55%, 60%, 65% or 70% 
by preference at least 80%, especially preferably at least 65% or 90%, B1%, 92%, 93% 
5 or 94%, very especially preferably at least &5%, 97% r 98% or 99% homology with one 
of the polypeptides as shown in Fig. 1a, lb or 1c according to the invention and onoodo 
polypeptides having essentially the same properties as the polypeptide as shown in 
Fig. 1a n 1b or 1c, 

0206.0.2 "Essentially the same properties" of a Functional equivalent is above all 
1 0 understood as meaning that the f uncEonaJ equivalent has above mentioned acitivty, e.g 
conferring an iiwrease in the fine chemical amount while Increasing the amount of 
protein, activity or function of said functional equivalent in an organism, e.g. a 
mteroorganslm, a plant or plant or animal tissue, plant or animal ceils or a part of the 
same. 

15 0207.0.2 By "hybridizing' it is meant that such nucleic acid molecules hybridise 
under conventional hybridization conditions, preferably under stringent conditions euch 
as described by, e.g., Sambrook (Molecular Cloning; A Laboratoiy Manual, 2nd Edition, 
Cold Spring, Harbor Laboralcuy Press., Cold Sprlrifj Harbor, NY (1SS9)) or in Current 
Protocols in Molecular Biology, John Wiley & Sons, M. V. (1S3P), 6.3.1-6.3.6. 

20 Qj20S.0.2 According to tha invention, DMA as v/oll as RNA molecules of the 
nucleic actd of the invention can be used as probes. Further, as template for the 
identification of functional homologues Northern blot assays as well as Southern blot 
assays, can be performed. Tiic Northern Wot as^,>y advantageously provides furthor 
intormaTions about 3ie expressed gene product: e.g. expression pattern, occurence of 

25 processing steps, like splicing and capping, etc The Southern blot assay provides, 
additional information about the chromosomal localization and organization of the gene 
encoding the nucleic add molecule of the invention. 

0209.0.2 A preferred, nonlimiting example of stringent hydrirJization conditions are 
hybridizations in 6 x scdium chloride/sodium citrate SSC} at approximately 4S ft C, 

30 followed by one or more wash steps in 0-2 x SSC, 0-1% SDS at 50 to 65 a C, for 
oxampfe at 50*0, 55 a C or 60"C. The skilled worker knows that these hybridization 
conditions differ as a function of the type of the nucfefc acid and, for &xarnpl& when 
organic solvents are present, with regard to tine temperature and concentration of the 
buffer. The temperature under "standard hybridization conditions" differs for example 

35 as a function of the type of the nucleic acid between 42°C and 58 Q C, preferably 
between 45^0 and SO^C in an aqueous buffer with a concentration of 0,1 x 0.5 x, 1 x, 
2x, 3x, 4x or 5 x SSC (pH 7.2}. If organic so[vent(s) ia/are present in the 
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abovcmontioned buffer, for exampfe 50% formamide, the temperature under standard 
conditions is approximately 4CTC, 42°C or 45 S C. The hybridization conditions for 
DNA;DNA hybrids are preferably for example 0.1 x SSC and £Q°C. 25 0, 30°C, 35 U C, 
40°C or 4S°C, preferably between 30*0 and 45"C The hybridization conditions for 
5 DNA:RNA hybrids are preferably for example 0-1 x SSC and SO "C, 36 Z C, 40 D C, 45 a C, 
SOX or 55°C. preferably between 45°C and 55°C. The ahove mentioned hybridization 
temperatures are determined for example for a nucleic acid approximately I0O bp (- 
base pairs} in length and a G r C content of 50% in the absence of formamide. The 
skilled worker knows to determine the hybridization conditions required with the aid of 

10 textbooks, for example the ones mentioned above, or from the following textbooks: 
SambroDk et al., "Molecular Cloning", Cold Spring Harbor Laboratory, 1989; Harries 
and Higgins (Ed.) 1935, "Nucleic: Acids Hybridization: A Practical Approach", IRL Press 
at Oxford University Press, Oxford; Brown (Ed.) 1 991 1 "Essential Molecular Biology: A 
Practical Approach", IRL Press at Oxford University Press, Oxford. 

15 0210.0.2 A further example oi one such stringent hybridization condition is 
hybridization at 4XSSC at 65 n C, followed by a washing in 0.1XSSC at 65 0 for one 
hour. Alternatively, an exemplary stringent hybridizaiEon condition is in 50 % 
fomiamlde. 4X5SC at 42°C. Further, the condition? during Itie wash step can be 
selected from the range of conditions delimited by low-stringency conditions 

siO {approximately 2X SSC at 50 C C) and high-stringency conditions (approximately 0.2X 
SSC at 50 C C, preferably at S5°C) (20X SSC: 0.3M sodium citrate, 3M NaCL pH 7.0). In 
addition, the temperature during the wash step can be raised From low-stringency 
conditions at room tempereiure, apptovinnaicly 22'C, Lo higher-stringency conditions at 
approximately 55 U C. Both of the- parameters s-alt concentration and temperature can be 

25 varied simultaneously, or else one of the two parameters can be kept constant while 
only the other is varied. Denstu rants, for example forrnamide or SDS, may also be 
employed during the hybridization. In the presence of 50% forrnamide, hybridization ia 
preferably effected at 42<XJ. Relevant factors like i) length ot treatment, ii) salt 
conditions, iii) detergent condiiions, iv) competitor DNAs, v) temperature and vi) probe 

30 selection can be combined case by case so Ibat not all possibilities can be mentioned 
herein. 

0211.0.2 Thus, in a preferred embodiment. Northern blots are prehybridized with 
Rothi-Hybri-Quick buffer (Roth, Karlsruhe) at 68 -C for 2h Hybricfzation with radioactive 
labelled probe is done overnight at 63 D C. Subsequent washing steps are performed at 
35 es u c With IxSSC. 

0212.0.2 For Southern blot assays the membrane is prehybridized with Rothi- 
Hybri-Quick buffer [Rotb, Karlsruhe) at 58 C C for 2h. The hybridzatlon with radioactive 
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ietbcliod probe is conducted over night at 68 a C. Subsequently tho hybridization buffer is 
discarded and the filter shortly washed using 2xSSC; 0,1% SDS, After discarding the 
washing buffer new 2xS5C; 0,1% SDS buffer is added and incubated at 68 a C for 15 
minutes. This washing step is performed twice followed by an additional washing step 
5 using 1xSSC; 0,1% SDS at GS^C for 10 min. 

0213.0.2 Some further examples of conditions for DNA hybridization (Southern 
blot assays) and wash step are shown hareinbelow: 

(1) Hybridization conditions can ho selected, for example, from the following 



a) 4X SSC at 65"C, 

b) OX SSC at 45"C, 

a) 6X SSC, 1 00 rnfj/ml denatured fragmented fish sperm DNA at S8 C C, 

d) 6X SSC, 0.5% SDS T 100 mg/ml denatured salmon sperm DMA at 
6S°C, 

e) 6X SSC, 0.5% SDS, 100 mg/ml denatured fragmented salmon sperm 
DMA, 50% formamld© at 42°C, 

f } 50% ib rmamide , 4X SSC at 43°C, 

g) 50% (vol/Vol) formamide, 0.1% bovine serum albumin, 0.1% Ficoll. 
0.1% polyvinylpyrrolidone, 50 mM sodium phosphate btffer pH e.5 } 
750 mM NsCI. 75 mfci scdium citrate at 42 a C, 

h) 2X or 4X SSC at 5<rC (low^slringency condition), or 

i) 30 to 40% formamide. 2X or 4X SSC at 42'C (low-stringency 
condition). 

(2) Wash steps can b& selected, for example, from the lotlowing conditions; 

a) 0.015 U INaCyO.0015 M sodium citraia/0.1% SDS at 50^G- 

b) 0.1XSSCat65°C, 

C) 0.1 X SSC, 0.5 % SDS at 6B«C. 

d) 0, 1 X SSC. 0.5% SDS, 50% formamide at 42"C. 

G) 0.2X SSC, 0. 1 % SDS at 42 a C 

f) 2X SSC at 65°C (low-stringency condition). 

0214.0,1 In an other embodiment is meant by standard conditions, for example, 
depending on the nucleic acid in question temperatures between 42 3 C and 58 e C in an 
aqueous buffer solution having a concentration of between 0.1 and 5 x SSC (1 X SSC 
= 0.15 M NaCI, 15 mM sodium citrate, pH 7.2) or additionally in the presence of 50 % 
formamide, such as by way of example 42 C C in 5 i SSC. 50% formamide. 
Hybridization conditions for DNA: DNA hybrids arc advantageously 0.1 x SSC and 
tamperatures between approximately 20 C C and 45^, preferably between 
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approximately 30 oC and 45 oC. For DNA:RNA hybrids the hybridization conditions are 
advantageously 0 1 x SQC and temperatures between approximately 3Q°C and 55 n C, 
preferably between approximately 45°C and 55 3 C. These specified temperatures for 
hybridization are melting temperature values calculated by way of example for a 
5 nucleic acid having a length of approxEmately 100 nucleotides and a Q + C content of 
50 % in the absence of formamlde. The experimental conditions far DNA hybridation 
are described in relevant genetics textbooks such as by way of example Sarnbrook el 
al., „Moleouiar Cloning", Cold Spring Harbor Laboratory, 1939, and may be calculated 
by -formulae known to those skilled in tine art, for example as a function cf tho length of 

10 the nucfekj acids, trie nature of the hybrids or the G + C content. Those skilled in the art 
may draw on the following textbooks for further information on hybridisation: Ausubtil el 
al. (eds), 1935, Current Protocols in Molecular Biology, John Wiley & Sons, New York: 
Hames and Higgins (eds), 1985, Nucleic Acid3 Hybridization: A Practical Approach. 
I RL Press aL Oxford University Press, Oxford; Brown (ed), 1991 , E33enUal Molecular 

15 Biology: A Practical Approach, IRL Press at Oxford University Press, Oxford. 

021 S.0.2 Polypeptides having above-mentioned activity, I.e. conferring the altered 
metabolic activity, derived from other organisms, can be encoded by Other DNA 
sequences- which hybridize to the sequences shown in Fig. i a, 1 b or 1 o under relaxed 
hybridization conditions s.nd which code on expression for peptides centering an 

2U altered metabolic activity. 

0216.0,2 Further, some appElcatlons have to he performed at low stringency 
hybridisation conditions, without any consequences for the specificity of the 
hybridisation. For e.\ampla, a Southern blot analysis ol total DM a could be prcbod with 
a nucleic acid molecule of the present invention and washed at low stringency i55°C in 

25 2xSSPE0,1% SDS). The nybridisation analysis could reveal a simpla pattern of only 
gones encoding polypeptides of the present invention or used in the process of the 
invention, e.g. having herein-mentioned activity of increasing the fine chemical . A 
funtier example of such low-stringent hybridization conditions is 4XSSC at 50 C C or 
hybridization with 30 to 40% formamide at42°C. Such molecules comprise thoso which 

30 are fragments , analogues or derivatives of the polypeptide of the invention or used in 
the process of the invention and differ for example, by way of amino acid and/or 
nucleotide deletion^), insertions), substitution (s), addition(s) and/or recombination (a) 
or any other modification (s) known in the art either alono or in combination from the 
above-described amino acid sequences or their underlying nucleotide sequence^). 

35 However, it is preferred to use high stringency hybridisation conditions 

021 7.0.2 Hybridization should advantageously be carried out with fragments of at 
least 5, 10, 15, 20, 25, 30, 35 or 40 t>p advantageously at least 50, 60, 70 or 80 bp, 
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preferabty at least 90, 100 or 1 10 bp. Most proforably are fragments of at least 15, 20, 
25 or 30 bp. Preferably are also hybridizations with at feast 100 bp or 200, very 
especially preferably at least 400 bp in length. In an especially preferred embodiment, 
the hybrid izalion should be carried out with the entire nucleic acid sequence with 
5 conditions described above. 

021 &.0.2 The terms "fragment", "fragment of a sequence" or v part of a sequence* 
mean a truncated sequence of the original sequence referred to. The truncated 
sequence (nucleic acid or protein sequence} can vary widely in length; the rninimum 
size being a sequence of sufficient size to provide a sequence with at least a 

10 comparable function and/or activity of the original sequence referred to or hybldzing 
with the nucleic acid mofecule of tho invention or used in the process of the invention 
under stiingend colons, while Lhe maximum size is not critical. In 3ome applications, 
the maximum siro usually is not substantially greater than that required to provide the 
desired activity and/or Functions) of the original sequence. 

15 0219.0.3 in addition to fragments and fusion polypeptides of the SRPs described 
herein, the present invention includes homologs and analogs of naturally occurring 
SRFs ant! SRP encoding nucleic &cfds in a plant, "Homo logs" are defined herein as 
two nucleic acids or polypeptides thai: have similar, or substantially ittenti-sal, nucleotide 
or amino add sequences, respectively. Homologs include allelic variants, orthologs, 

20 p&i alogs, agonists and antagonists of SRPs as defined hereafter, Th& term "homolog* 
further encompasses nucleic acid molecules that differ from one of the nucleotide 
sequences shown in Fig. 1a, lb or 1c (and portions thereof) due to degeneracy of the 
□.ensUe code and thus encocfe ths sains SFiF as that encoded by tho nucleotide 
sequences shown in Fig. 1a, 1b or 1c. As used herein a "natorally occurring" SRP 

25 refers to a SRP amino acid sequence that occurs in nature. Preferably, a naturally 
occurring SRP comprises an amino acid sequence selected from tho group consisting 
of polypeptides of Fig. 1 a, 1b or 1c. 

0220.0.3 An agonist of the SRP can retain substantially the same, or a subset, ot 
the biological activities of the SRP. An antagonist of the SRP can inhibit one or more of 
30 the activities of the naturally occurring form of the SRP, For example, the SRP 
antagonist can competitively bind to a downstream or upstream member of the cell 
membrane component metabolic cascade that includes the SRP, or bifid to a SRP that 
mediates transport of compounds across such membranes, thereby preventing 
translocation from taking place. 

35 

0221 .OJ Nucfsrc acid molecules corresponding to natural allelic variants and 
analogs, orthologs and paralogs of a SRP cDPJA can be Isolated based on their identity 



WO 1 PC'T/US 5fH>4/« 1 1 8S8 

to the Saccharornyces cerevisiae, E.ccti, Brasslca napus. Glycine max, cr Oryza. satrva 
SRP nudcic acids described herein using SRP cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. In an alternative embodiment, homologs of the SRP can he 
5 identified by screening combinatorial libraries of mutants, e,g. t truncation mutants, of 
the SRP for SRP agonist or antagonist activity. In one embodiment, a variegated library 
of SRP variants is generated by combinatorial mutagenesis at the nudeie acid level 
and is encoded by a variegated gene library. A variegated library of SRP variants can 
be produced by, for example, enzymatically ligating a mixture of synthetic 

10 oligonucleotides into gene sequences such that a degenerate set of potential SRP 
sequences is expressible ae individual polypeptides, or alternatively, as a set of larger 
fusion polypeptides (e.g., ior phage display} containing the set of SRP sequences 
therein. There are a variety of methods that can be used to produce libraries of 
potential SRP homo logs from a degenerate oligonucleotide sequence. Chemical 

15 synthesis of a degenerate gene sequence can ba performed in an automatic DNA 
synthesiser, and the synthetic gene is then ligated into an appropriate expression 
vector. Use of a degenerate set of genes allows lor the provision, In one mixture, ot alF 
of triB sequences encoding the desired se! of potential SRF sequencer. Methods for 
synthesizing degenerate oligonucleotides are known in Ihe art. See, e.g., IVarang. 

20 S.A., 1 S83, Tetrahedron 39:3; Itakura el al t 1984, Annu, Rev. Biochsrn. 53:323; Ifakura 
at ah, 1984, Science 198: 1056; fke etal.. 1983 : Nucleic Acid Res. 11:477, 
0222,0.3 In addition, libraries of fragments of the SRP coding regions can be 
used to generate a variegated population of SRP fragments tor screening and 
subsequent selection of homology of a SRP. In one embodiment, a library of coding 

25 sequence fragments can be generated by treating a double stranded PCR fragment of 
a SRP coding sequence with a nuclease under concfitians wherein nicking occutts only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 
form double stranded DNA, which can tnclude sanse/antiEense pairs from differed 
nicked products, removing single stranded portions from reformed duplexes by 

30 treatment with Si nuclease, and ligating the resulting fragment library into an 
expression vector. By this metliod, an expression library can be derived which encodes 
N-temiinaJ, C-terminal, and internal fragments of various sizes of the SRP. 
0223.0,3 Several techniques are known in the art for screening gene products ot 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 

35 libraries for gene products havfng a selected property. Sucfi techniques are adaptable 
for rapid screening of the gene Bbraries generated by the combinatorial mutagenesis of 
SRP homologs. The most widely used techniques, which are amenable to high 
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through-put analysis, for screening largo gone libraries typically include cloning the 
gene library into replfcable expression vectors, transforming appropriate cells with the 
resulting library of vectors, and expressing the combinatorial genes Under conditions in 
which detection of a desired activity facilitates isolation of tho vector encoding the gene 
5 whose product was detected. Recursive ensemble mutagenesis [REM) f a naw 
technique that enhances the frequency of functional mutants in the libraries, can be 
uaed in combination with the screening assays to identify SRP homologs (Arkin and 
Youtvan, 1992, PNAS 39:7311-7815; Delgrave et al.. 1993, Polypeptide Engineering 
6(3):327-331). In another embodiment, oe?f based assays can be exploited to analyze a 

1 0 variegated SRP library, using methods well known in the art The present invention 
further provides a method of identifying a novel SRP, comprising (a) raising a specific 
antibody response to a SRP, or a fragment thereof, aa described herein; (b) screening 
putative SRP material with the antihoriy, wherein specific binding of the antibody to the 
material indicates the pi-asence of <a potentially novel SRP; arid {c} analyzing the bound 

1 5 material in comparison to known SRP, to determine its novelty. 

0224.0.3 As stated above, the present invention includes SRPs and homologs 
thereof. To determine the percent sequence identity of two amino acid sequences 
{e.g., one of the sequences of Fig. ia, 1b or 1c, and a mutant form thereof), i:h-& 
sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 

20 in the sequence oi one polypeptide for optimal alignment with Ihe olhsr polypeptide or 
nucleic acid). Tho amino acid residues at corresponding amino acfd positions are then 
compared. When a position In one sequence (e.g., one of the sequences of Fig;. 1a, 1b 
or 1 c) occupied by the seme amino acid residue as the coiresponding potilion in the 
other sequence (e.g., a muiant form of the sequence selected from the polypeptide of 

25 Fig. 1a, 1b or 1c) r then the molecules are identical at that position. The same type of 
comparison can be made hetween two nucleic acid sequences. 
0225.0,3 The percent sequence identity between the two sequences Is a function 
of the number of Identical positions shared by the sequences {i.e„ percent sequence 
identity = numbers of identical positions/total numbers of positions x 100). Preferably, 

30 the isolated amino acid homologs included in the present invention are at least about 
SO-60%, preferably at least about 60-70%, and more preferably at least about 70-75%, 
75-80%, 30-35%, 35-90% or 90-95%, and most preferably at least about 96%, 97%, 
98% r 99% or more Identical to an entire amino acid sequence shown in Fig. 1a, 1b or 
1c. In yet another embodiment, the isolated amino acid homologs included in the 

35 present invention are at feast about 50-60%, preferably at feast about 60-70%, and 
more preferably at least about 70-75%, 75-80%, BO-85%, 85-90% or 90-95%, and most 
preferably at least about 96%, 97%, 9fl%, 99% or more identical to an entire amino 
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acid sequence encoded by a nucleic acid sequence shown in Fig. 1a, 1b or 1c. In other 
embodiments, the SRP amino acid homoJogs have sequence rdenlity over at least 15 
contiguous amino acid residues, more preferably ai least 25 contiguous amino acid 
residues, and mast preferably at least 35 contiguous amino acid residuas of Fig. 1a, lb 
5 or 1c. 

0226.0,3 In another preferred ernbotfment, an Isolated nuctelc acid homolog of 
the invention comprises a nucleotide sequence which fs at least about S0-60% 7 
preferably at [oast about 60-70%, more preferably at least about 70-75%, 75-80%, 80- 
35%, 85-90% or 00-95% , and even more preferably at least about 95%, 96%. 97%, 
1 0 9&%, 99% or more identical to a nucleotide sequence shown Fig. 1a, 1b or 1c, or to a 
portion comprising at least 20, 30, 40, 50, 60 consecutive nucleotides thereof. The 
preferable length of sequence comparison for nucleic acids is at least 75 nucleotides, 
more preferably at least 100 nucleotides and most preferably the entire length of the 
coding region. 

15 0227 ,0.3 It is further preferred lhat the isolated nucletc acid homolog of the 
invention encodes a SHH, or portion thereof, that is at least 85% identical to an amino 
acid sequence Oi Fig. 1a, lb or 1c Sind that functions as a modulator Of an 
environmental stress response in a plant. In a more preferred embodiment, 
ove regression of the nucleic acid homolog in a ple.nl: increases the tolerance of the 

SO plant to a rt tiivironme ntal sti-eas. 

0228.0.3 For the purposes of the invention, the percent sequence identity 
between two nucleic acid or polypeptide sequences is determined using ths Vector NTf 
8. (J (PC) software package {IrilorMa;:, ?>50Q Wisconsin Ave-., Befhssda, MD .20814), A 
gap opening penalty- pi 15 and a gap extension penalty of 6.6* are used for 

25 determining the poreent identity of two nucleic acids. A gap opening penalty of 1 0 and 
a gap extension penalty of 0.1 are used for determining the percent identify of two 
polypeptides. All other parameters are set at the default settings. For purposes cf a 
multiple slignment (Clustal W algorithm), the gap opening penalty Is 10, and the gap 
extension penally is 0.05 with blosumee matrix. It is to be understood that for the 

30 purposes of determining sequence Identity when comparing a DNA sequence to an 
RNA sequence, a thymidine nucleotide is equivalent to a uracil nucleotide. 
0228.1.3 In another aspect, the invention provides an isolated nucleic acid 
comprising a polynucleotide that hybridizes to the polynucleotide of Fig. 1a, lb or 1c 
under stringent conditions. More particularly, an isolated nucleic acid molecule of the 

35 invention is at least 15 nucleotides in length and hybridizes under stringent conditions 
to the nucleic acid motecule comprising a nucleotide sequence of Fig, 1a, 1b or 1c. In 
other embodiments, the nucleic acid is at least 30, 50, 100, 250 or more nucleotides in 
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length. Preferably, an isolated nucleic acid homoiog of tho invention comprises a 
nucleotide sequsnce which hybrfcltiaes under highly stringent conditions to the 
nucleotide sequence shown in Fig. 1a ; 1b or 1c, and functions as a modulator of stress 
tolerance in a plant. In a further preferred embodiment, overexpression of the Isolated 
5 nucleic acid homoiog in a plant increases a planf'3 tolerance to an environmental 
stress. 

0229,0.3 As used herein with regard to hybridization for DNA to DMA bfot, the 
term "stringent conditions" refers in one embodiment to hybridization overnight at 60°C 
in 10X Den harts solution, 6X SSC, 0.5% SDS and 100 ng/ml denatured saimon sperm 

1 0 DMA. Qlots are washed sequentially at 62°C for 30 minutes oach. time in 3X SSC/0.1% 
SDS, followed hy IX SSC/0.1% SDS and finally 0.1 X SSC/0.1% SDS. As also used 
herein, "highly stringent conditions" refers to hybridization overnight ai 55"<l in 10X 
Denharts solution, 6X SSC, 0.5% SDS and 100 ug/mi denatured salmon sperm DMA. 
Blots are washed sequentially at 65 7 C for 30 minutes eauh time in 3X SSC/0.1% SDS, 

1 5 followed by 1X SQC/0.1 % SDS and finally 0.1X SSC/0.1 % SDS, Methods for nucleic 
acid hybridizations are described in Meinkoth and Wahi, 1&B4, Ana!. Blcchcm. 
1-38:267-284: Ausubel et al. erfs, 19S5, Current Protocols in Molecular Biology, Chapter 
2, Greene Publishing and Wiley-Jnterscience, New York; and Tijs&en, 1993, Laboratory 
TstfmiqLies in Biochemistry and Molecular Biology; Hybridation with Nucleic Acid 

£0 Probes, Part I, Chapter 2, Elsevier, New York. Preferably, an Isolated nucleic acid 
molecule oHhe invention that hybridizes under stringent or nighty stringent conditions 
to a sequence of rig. 1a, ib or 1c corresponds to a naturally occurring nueteic &ci<i 
morula A& need her&in, a "ngi.urally occurring" nucleic acid moi&tLSie refere to an 
FMA or DNA molecule having a nucleotide sequence that occurs in nature (e.g.. 

25 encodes a natural polypeptide}. In one embodiment, ths nucleic acid encodes a 
naturally occuiTing Sacchammyves cercvisiae, Bcoii, Brassies mpus, Glycine max, or 
Oryza sativn f}HP. 

0230.0.3 Using the above-described methods, and others known to Ihose of skill 
In the art, one of ordinary akifl in the art can isolate homologs of the SRPs comprising 

30 amino acid sequences shown in Rg. la, 1t> or 1c. One subset of these homologs are 
allelic variants. As used herein, the term "allelic variant* infers to a nucleotide 
sequence containing polymorphisms that read to changes in the amino acid sequences 
of a SRP and that exist within a natural population (e.g., a plant species or variety). 
Such natural allelic variations can typlcalfy result in 1-5% variance in a SRP nucleic 

35 acid. Allelic variants can be identified by sequencing the nucleic acid sequence of 
interest in a number of different plants, which can be readily carried out by usiny 
hybridization probes to identify the same SRP genetic locus in those plants. Any and 
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all such nucleic acid variations and resulting amino actd polymorphisms or variations in 
a SRP that are the result of natural allelic variation and that do not alter the functional 
activity of a SRP, are Intended to be within Ihe scope of the invention. 
0231.0.3 An isolated nucleic add molecule encoding a SRP having sequence 
S identity with a polypeptida sequence of Fig. 1a, 1b or 1c can be creatad by introducing 
one or more nucleotide substitutions, additions or deletions Into a nucleotide sequence 
of Rg. la, 1b or 1c, respectively, such that one or more amino acid substitutions, 
additions, or deletions are introduced Into the encoded polypeptide. Mutations can be 
introduced into one of the sequences of Fig. 1a, lb or 1c by standard techniques, such 

1 0 as site-directed mutagenesis and PCR-mediated mutagenesis. Preferably, 
conservative amino acid substitutions aro made at one or more predicted non-essential 
amino acid residues. A conservative amino acid substitution' Is one In which the 
amino acid residue is replaced with an amino acid residue having a similar side chain. 
0232,0.3 Families of amino acid residues having similar side chains have been 

1 5 defined in the art T?iese families include amino acids with baste side chains (e.g., 
lysine, arginme, histidine), acidk; side chains (e.g., aspartlc acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine) r nonpolar 3ide chains (e.g., alanine, valine, leucine, Esoleucine, 
proline, phenylalanine, methionine, tiypiophan), bc-ta-branched side chains (e.g., 

£0 threonine, valine, isoleucine) and aiomalic side chains (e.g.. tyrosine, phenylalanine, 
tryptophan, hlstlcflne). Thus, a predicted nonessential amino acid residue in a SRP is 
preferably replaced with another amino aclcf residue from the sarns side chain family. 
Alternatively, in another sinbodimenl, muiaiiottf can be introduced randomly &long all 
or pe.rt of a SRP coding sequence, such a* by saturation mutagenesis, and the 

25 resultant mutants can be screened for a SRP activity described herein 1o identify 
mutants that retain SRP activity. Followrrtg mutagenesis of one of the sequences of 
SEQ ID NQ:XXX, the encoded polypeptide can be expressed recombinantly and the 
activity of the polypeptide can be determined by analyzing the stress tolerance of a 
plant expressing the polypeptide as descrtoad herein. 

30 0233.0.3 Additionally, optimized SRP nucleic acide can be created. As used 
henein, "optimized 1 refers to a nucleic acid that is genetically engineered to increase its 
expression in a givan plant or animal. To provide plant optimized SRP nucleic acids, 
the DNA sequence of the gene csn be modified to 1) comprise codons preferred by 
highly expressed plant genes; 2} comprise an A-i-T content in nucleotide base 

35 composition to that substantially found in plants; 3) form a plant initiation sequence; or 
A) eliminate sequences that cause deslabillzalion, inappropriate polyadcnylatfcm, 
degradation, and termination of RNA, or that form secondary structure hairpins or RNA 
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splice Bites. Increased expression of SRP nucleic acids in plants car be achieved by 
utilizing the distribution frequency of codon usage in plants in general or a particular 
plant. Methods for optimizing nucleic acid expression in plants can found in EPA 
0359472: EPA 0335962; PCT Application No. WO 91/16-132; U.S. Patent No. 
5 5,380,831 ; U.S. Patent No. 5,436,391 ; Perlack et al, T 1 991 , Proc. Mail. Acad. Sri. USA 
38:3334-3323; and Murray etal., 1939, Nucleic Acids Res. 17:477-498. 
□234.0.3 As used herein, "frequency of preferred codon usage' refers to trie 
preference exhibited by a specific host cell in usage of nucleotide codons to specify a 
given amino acid. To determine the frequency of usage of a particular codon in a 

10 gene, the number of occurrences of that codon in the gene fe divided by the tote* 
number of occurrences of all codons specifying the same amino acid in ths gens. 
Similarly, the frequency of preferred codon usage exhibited by a host cell can be 
calculated by averaging frequency of preferred codon usage in a large number of 
genes expressed by the host cell. It is preferable that this analysis be limited to genes 

15 that ana highly expressed by the host cell. The percent deviation of the- frequency of 
preferred codon usage for a synthetic gene from that employed by a host cell is 
calculated first by determining the percent deviation of tho frequency oi usage of a 
single codon from that of the host cell followed by obtain ig the average deviation ovor 
all codons. As defined herein, this calculation includes unique codons {i.e., ATQ and 

20 TGG). In general terms, the overall average deviation of Ihe codon usage or an 
optimized gene from that of a host celt is calculated using the egualiuu 1A = u =: 1 Z X„ 
- Y n X n times 100 Z where X„ = frequency of usage for codon n in the host cell; Y n = 
frequency of usage lor codon n in Ihe synlhctie gene; n represents an individual codon 
that specifies an amino acid; and the total number of codons fs Z, The overall deviation 

25 of file frequency of codon usage, A. for all amino acids should preferably be less than 
about 25%, and more preferably less than about 10%. 

0236.0.3 Hence, a SRP nucleic acid can be optimized such that its distribution 
frequency of codon usage deviates., preferabfy, no more than 25% from that of highly 
expressed plant genes and, more preferably, no more than about 10%. In addition, 

30 consideration is given to the percentage G+C content of the degenerate third base 
(monocotyledons appear to favor G+C In this position, whereas dicotyledons do not). It 
Is also recognized that the XCG (where X i3 A, T, C, or Q) nucleotide Is the [east 
preferred codon in dicats whereas the XTA codon is avoided in bo*h monocots and 
dlcots. Optimized SRP nucleic acids of this Invention also preferably have CG and TA 

35 doublet avoidance indices closely approximating those of the chosen host plant (i.e., 
Brassies napus. Glycine max, or Oryza satim). More preferably these indices deviate 
from that of the host by no more than about 10-15%. 
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0236,0.3 In addition to the nucleic aocd molecules encoding the SRPs described 
above, another aspect of the invention pertains to isolated nucleic acid molecules that 
□re antisenso thereto. Antisense polynucleotides are thought to inhibit gene 
expression of a target polynucleotide by specifically binding the target polynucleotide 
5 and interfering with transcription, splicing, transport, transition, and/or stability erf the 
target polynucleotide. Methods are described In the prior art for targeting the antisense 
polynucfeotide to the chromosomal DNA, to a primary RIM A transcript, or to a 
processed mRNA. Preferably, the target regions include splice sites, translation 
initiation codons, translation termination codons, and other sequences within the open 
10 reading frame. 

Q237.0.3 Trie term 'antisense" for the purposes of trie invention, refers to a 
nucleic acid comprising a polynucleotide lhat is sufficiently complementary to all or a 
portion of a gene, primary transcript, or processed mRNA, so as to interfere with 
expression or the endogenous germ. "Complementary" polynucleotides are those that 

15 are capable of base pairing according to the standard Watson-Crick complementarity 
rules, bpecrfically. purines will ba3e pair with pyrimidines to form a combination of 
guanine paired with cytosine (G:C) arid adenine paired with either Ihymine (A:T) in 1he 
case oi DNA, or adenine paired with uracil {A;U> in the cass of RNA. It is understood 
that two polynucleotides may hybridize to each other even if they are not completely 

20 complementary to easri other, provided thai each has at feast one region thai is 
substantially complementary to the other. The term "antisense nucleic acid" Includes 
sinole stranded RNA as well as double-stranded DMA expression cassettes that can be 
transcribed to produce an anfeenss RNA. "AciEve" anlisense nucleic- acicfe are 
antisense RNA molecules that ars capable of selectively hybridizing wllh a primary 

25 transcript or mRNA encoding a polypeptide having at I oast 80% sequence id&ntity with 
the polypeptide of Fig. i a, 1 b or 1 c-. 

0236.0.3 The antisense nucleic acid can be complementary to an entire SRP 
coding strand, or to only a portion thereof, fn on© embodiment, an antisense nucleic 
acid molecule is antisense to a "coding region" of the coding strand of a nucleotide 

30 sequence encoding a SHP. The term "coding region 17 refers to the region of the 
nucleotide sequence comprising codons that are transited into amino acid residues. In 
another embodiment, the antisense nucleic acid molecule is antisense to a "noncocSng 
region 11 of the coding strand of a nucleotide sequence encoding a SRP- The term 
"honcoding region" refers \o 5' and 3 ; sequences that flank the coding region that are 

35 not translated Into amino acids (I.e., also referred to as 5' and 3' untranslated regions). 
The antisense nucleic acid molecule can be complementary to the entire coding regaon 
of SRP mRMA r but more preferably is an oligonucleotide which is antisense to only a 
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portion of the coding or noncoding region of SRP mRNA. For examplo, the antisense 
oligonucleotide can be complementary to the region surrounding the translation start 
site of PKSRP mRNA. An antisense oligonucleotide can be, for example, ahout 5, 10, 
15, 20, 25, 30, 35 T 40, 45 or 50 nucleotides in lengih. Typically, the antisense 
5 moleculas of the present invention comprise an RNA having 60-1 00% sequence 
identity with at least 14 consecutive nucleotides of one of the nucleic scid of Fig. 1a, 1b 
or 1c Preferably, the sequence identity will be at leaal 70%. more preferably at least 
75%, 80%, 85%, 90%, 95% ; 98% and most preferably 99%, 

0239.0.S An antisense nucleic acid of the invention can be constructed using 

10 chejTileal synthesis and enzymatic ligation reactions using procedures known in the art. 
For example, an antisense nucleic add (e.g., an antisense oligonucleotide) can be 
chemically synthesizod using naturally occurring nucleotides or variously modified 
nucleotides ■designed to increase the biological stability cf T h& molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nurteic 

15 acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 
used. F-xamples of modified nucleotides which can be usod to generate the antisense 
nucleic acid include S-fluorouracil, 5-bromouracil, S-chlorourijicil. 5-kjdouradl, 
hypo.\an!hii-ie, xanthine, 4-&ceiyfeyt05in9, s-fcaifcosyhydroKylmetliyh uracil, 5- 
carboxymethylamlnomethyl-2-thiouridine, 5-caitoaymcfhylnminomslfiyJijracil, 

20 dihydrouraci!, b=ta-D-galactosylqu6oeine r irtosins, N3-isopKnLcnykidonrne, \- 
methylguanlne, 1-meihylinosine, 2,2-dimethylguanine, 2-methytadenine, 2- 
methylguanine, 3-methylcytDsine, 5-msthylcytesine, Ne-sidenirirj, 7-/nethylguanine, 5- 
melhylam i norn 6>hylurecil , 5-rn sthoxyam i nom*1hy1-24:h iour&dl, beta-D- 

mannosylqueosine, S'-mslhoxyoubowymAittylmol, 5-methoxyuracil, 2-methyithio-N6- 

25 isopenteny I adenine, uracil-5-oxyacetic acid (v} T wybutoxoeiric, pseu do uracil, qusosine, 
24hiocyfosine f 5-methyl-2-throuracil, 2-thiouracil. 4-tlirou ratal, 5-methyluracil, uracil-5- 
oxyacetic ack] mefhylester, urac-il-5-oxyacctic acid (v), o-methyi-2-ihiouracil, 3(3- 
amina-3-N-2-carbo>typropyl) uracil, (acp3)w, and 2,6-riifiminopurinB. Alternatively the 
antisense nucleic acid can be produced biologically using an expression vector into 

30 which a nucleic acid lias been subctoncd in an antisense orientation {i,e„ RNA 
transcribed from trie inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further In the following subsection). 
024O.G.3 In yet another embodiment, the antisense nucleic acid molecuie of the 
invention is an oi-anomerlc nucleic acid molecule. An Oi-anomeric nucleic acid molecule 

35 forms specific double-stranded hybrids with complementary RMA in which, contrary to 
the usual ]3-unite, the strands run parallel to each other (GauJtier et ai., 1987, Nucleic 
Acids. Res. 15:6625-6641}, The antisense nucleic acid molecule can also comprise a 
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2"~o-methyl ribonucleotide (Inoue et al t 1987, Nucleic Acids Ras. 15:6131-6149) or a 
chimeric RWA-DNA analogue (InoueetaL, 19S7, FEBS Lett 215:327-330). 
0241.0.3 The antisense nucleic arid molecules of the invention are typically 
administered to a cell or generated tn sftu such that they hybridize with or bind to 
5 cellular mRNA and/or genomic DNA encoding a SRP to thereby inhibit expression of 
the polypeptide, e.g., by Inhibiting transcription anchor translation. Tne hybridization 
can be by conventional nucleotide complementarity to form a sEablu duplex, or, fur 
example, in the case of an antisense nucleic acid molecule which binds to DNA 
duplexes, through sp&cifrc interactions in the major groove of the double helix. The 

10 antiserum molecule can bo modified such that it specifically binds to a receptor or an 
antigen expressed on a selected call surface, e.g., by linking liie antsensa nucleic acid 
molecule to a peptide or an antibody which binds to a cell surface receptor or antigen. 
The antisenso nucleic acid molecule ean also be delivered to cells using the vectors 
described herein. To achieve sufficient intracellular concentrations of the antisense 

15 molccufes, vector constructs in when the antisense nucleic acid molecule is placed 
under the control of a strong prokaryotlc, viral, or eukaryotic (including plant) promoter 
ar& preferred. 

As an alternative to antisense polynucleotides, ribozymes, sense 
polynucleotides, or double stranded RNA (dsRNA) can be used to reduce expression 

£0 of a SRP polypeptide. By "ribozyme" is meant a catalytic RNA-based enzyme with 
ribonuclease activity which Is capable of cleaving a single-stranded nucleic acid, such 
as an mRNA, to which it has a complementary region. Ribozymes (e.g., hairimfcsrhyau' 
riboi-ymes described in Ha^lhcff and Gerlaeh, 19$5 : Mature 334:565-591} can be 
used to catslytically cleave SRP mRNA transcripts to thereby inhibit translation of SRP 

25 mRNA, A ribozyme having specificity for a SR P-encotiing nucleic acid ca n bo d os ign cd 
based upon the nucleotide sequence of a SRP cDNA, as disclosed herein (i.e., Fig. 1a r 
lb or 1c) or on the bass's of a heterologous sequence to be isolated according to 
methods taught in this invention. For example, a derivative of a Telrahymena I .-19 IVS 
RNA can fce constructed in which the nucleotide soquonce of the active site i3 

30 complementary to the nucleotide sequence to be cleaved in a SRP-cncoding mRNA. 
See, e.g., U.S. Patenl Nos. 4,987,071 and 5,116,742 to Cech et al. Alternatively, SRP 
mRNA can be used to select a catalytic RNA having a specific ribonuclease activity 
from a pool of RNA molecules. See, e.g. r Bartel, D. and Szostak, J.W., 1993, Science 
261:1411-1418. In preferred embodiments, the ribozyme will contain a portion having 

35 at least 7, &, 9, 10. 12, 14, 16, 18 or 20 nucleotides, and more preferably 7 or 8 
nucleotides, that have 100% complementarity to a portion of the target RNA. Methods 
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for making ribozymes are known to these skilled in the art. See, e.g., U.S. Patient Nos. 
6.025,157; 5,773,260; and 5,496.608. 

0243.0.3 The term "dsRNA 1 as used herein, refers to RNA hybrids comprising 
two strands of RNA, The dsRNAs can be linear or circular in structure. In a preferred 
5 embodiment, dsRNA is specific for a polynucleotide encoding either the polypeptide of 
Rg. 1a, 1b or 1c or a polypeptide having at least 70% sequence identity with a 
polypeptide of Rg. 1a ; 1b or 1c. The hybridizing RNAs may be substantially or 
completely complementary. By "substantially complementary/' is meant that when the 
two hybridizing RNAs are oplimalfy aligned using the BLAST program aa described 
10 above, the hybridizing portions are at toast 95% complementary. Preferably, the 
dsRMA will bo at least 100 base pairs in longih. Typically, the hybridizing RNAs will be 
of identical length with no over hanging 5' or 3" ends and no gaps. However, dsRNAa 
having 5' or 3' overhangs of up to 100 nucleotides may be used in the methods of the 
invention. 

15 0244.0.3 The dsRNA may comprise ribonucleotides or ribonucleotide analogs, 
such as 2'-0-m ethyl ribosyl residues, or combinations thereof- See, e.g., U.S. Patent 
Nos. 4,130,341 and 4,024,222. A dsRNA potyriboinosinic acidipofyribocylictyliG acid is 
described in U.S. patent 4,283,393. Methods for making and using dsRMA ara Known 
In the art, One method comprise? the simultaneous transcription of two 

20 complementary DMA strands, either hi vivo, or in a single in viiso read ion mixture. 
See, e.g., U.S. Patent No. 5,795,715. In one embodiment, dsRNA can be Introduced 
into a plant or plant eel directly by stancferc! transformation procedures. Alternatively, 
dsRNA can \vi e;;p rased in e. plan! cell by transcribing two complementary RMAb. 
0345.0-3 Other methods for tirs inhibition or endogenous gene Krpressfon, such 

£5 as triple helix formation (Moser et al., 1937. Science 238:645-650 and Cooney et al., 
1988. Science 241:456-459) and oosuppresBion (Napcli et ak, 1990, The Plant Cell 
2:278-239) are known in the art. Partial and full-length cDNAs have been used for the 
ccsuppresslon of endogenous plant genes. See, e.g., U.S. Patent Nos. 4,801.340. 
5,034.323, 5.231,020, and 5,293,184; Van der Krotl at al., 1990, The Plant Call 2:291 - 

30 299; Smith et al., 1990, Md. Gen. Genetics 22.+A17-4 81 and Napc-li et ak, 1990, The 
Plant Cell 2:279-289. 

0246.0.3 For sense suppression, tt is believed that introduction of a sense 
polynucleotide blocks transcription of the corresponding target gene. The sense 
polynucleotide will have at least 05% sequence identity with the target plant gene or 
35 RNA. Preferably, th& percent identity is at least 80%, 90%, 95% or moro. The 
introduced sense polynucleotide need not be lull length relative to the target gene or 
transcript. Preferably, the sense polynucleotide wiB have at least 65% sequence 
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identity with at least 100 consecutive nucleotides of one of the nucleic acids of Fig. 1a, 
1b or 1c The regions of identity can comprise infrons and and/or exons and 
untranslated regions. Tha Introduced sense polynucleotide may be present in the plant 
cell transiently, or may be stably integrated into a plant chromosome or 
5 extrachromosomal repircon. 

0247.0.1 Moreover, nucleic acid molecules encoding SRP from the same or other 
species such as SRP analogs, orthotogs and paratogs, are intended to be within the 
scope of the present invention. As used herein, the term "analogs" refers to two nucleic 
acids that have the same or similar function, hut that have evolved separately in 

10 unrelated organisms. As used herein, tha term "orthologs" refers lo two nucleic acids 
from different species that have evolved from a common ancestral gene by specialion 
Normally, orthoiogs encode proteins having the earns or similar functions. Ah also used 
herein, the term "paralogs'' refers to two nucleic acids that are related by duplication 
within a genome. Paratogs usually have different functions, but those functions may be 

15 related (Tatusov, R.L. et al. 1997 Science 278(5538) :631 -637). Analogs, orthologs and 
paralogs of a naturally occurring stress related protein can differ from the naturally 
occurring slress related protein by post-translatfonal modifications, by amino acid 
sequence differences, or by both. PosMrarislationa] modification? Include in vivo ana' in 
vitro chemical derivaiizafion of polypeptides e.g., acetyiation, carboxylation, 

£0 pho* phorylaliori or glycosytebon, and such modifications may occur during polypeptide 
synthesis or processing or following treatment with isolated modifying enzymes. In 
particular, orthologs of the invention will generally exhibit at least 80-65%, more 
prwAmJtyy $0%, S1%. 92%, 93%, 94%, and moai- preferably 55%, 96%, 87%, 98% op 
even SS% identity or homology with all or pail of s naturally occurring stress relaied 

25 protein amino acid sequence and will exhibit a function similar to a stress related 
protein. Orthologs of the present invention are also preferably capable of participating 
in the Stress response in plants. 

0248.0.1 in addition to naturally-occurring variants of a stress related protein 
sequence that may exist in the population, the skilled artisan will further appreciate thai 

30 changes can be Introduced by mutation Into a nucleotide sequence of the Fig. la, lb or 
1c, thereby leading to changes in the amino add sequence of the encoded stress 
related protein, withoul altering the functional ability of the stress related protein or 
enhancing the functional ability of the stress related protein. For example, nucleotide 
substitutions leading to amino acid substitutions at "non-essential" amino acid residues 

35 can be mads in a sequence of Fig 1 . A "non-essential* amino acid residue Es a residue 
that can be altered from the wild-type sequence of one of stress related proteins 
without altering the actfvtty thereof, whereas an "essential" amino acid residue is 
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required for stress related protein activity. Other amino acid residues, however, (e.g., 
those that are not conserved or only semi-conserved In the domain having SRP 
activity) may not be essential for activity and thus are likely lo be amenable to alteration 
without altering SRP activity. 
5 024&.0.1 Accordingly, another aspect of the invention pertains to nucleic arid 
molecules encoding stress related proteins that contain changes in amino ^cki 
residues that are not essential for stress related protein activity. Such SRP differ in 
amino acid sequence from a sequence Fig. 1a f 1b or 1c, yet retain at least one of the 
stress related protein activities described herein. In one embodiment, the isolated 

1 0 nucleic acid moicculo comprises a nucleotide sequence encoding a protein, wherein 
the protein comprises an amino acid sequence at least about 50% homologous to an 
amino acid sequence of Fig. 1a, 1b or 1c. Prefcrobfy, the protein encoded by the 
nucleic acid molecule is at least about 50-§G% homologous to one of the sequences of 
the Fig. 1 a. 1 b or 1 c, more preferably at least about 50 - 70% homologous to one of the 

15 sequences of the Fig. 1a, 1b or 1c, even more preferably at least about 70 - 60%. 80 - 
90%, more preferably 90%, 91%, 92%, 93%, 94% homologous to one of the 
sequences of Ihe Fig. la, 1b or 1c &nd most preferably at Insist about 55%, 07%. 98%. 
or 99% homologous to one of liis sequences of the Fig. i a, 1b or 1c. The preferred 
stress related protein homologs oi tho present invention are prsferably capable of 

20 partiupaling in Ihe slress tolerance response in a plant. The homology (= identity) was 
calculated over the entire amino acid range. The program used was PileUp (J, Mai. 
Evolution., 35 (1987), 351-300, Higgins et al„ CAB! OS, 5 15 SB: 151-153). 
0250.0.1 J-lomologs or ihe E^quencsE given in Fig. la, 1b or 1c drs furthermore to 
bG understood ae meaning, for example, homology, an&logs. orttiologs and paralogs 

£5 which have at least 30% homology idenlify) at the derived amino acid level, 
preferably at least 50 %, 60 %, 70 % or 80 % homology, especially preferably at least 
85 % homology, very especially preferably 90 % 91%, 92%, 93%, 94%homology, most 
preferably 95 %. 96 %, 97 %. 98 % or 99 % homology. The homology identity) was 
calculated over the entire amim acid range. The program used was PileUp (J. Mo I. 

30 Evolution., 25 (1987}, 351 - 360, Higgens et al., CABIOS, 5 1989: 1G1 - 1B3) or the 
program Gap and SestFit iNeedleman find WurtSCh (J. Mol. Biol. 43; 443 - 453 (1970) 
and Smith and Waterman respectively (Adv. Appl r Malh. 2; 482 - 489 (1931)] which 
are part of the QCG software package [Genetics Computer Group, 575 Science Drive, 
Madison, Wisconsin, USA 53711 (1991)]. The above mentioned percentages of 

35 Sequence homology are calculated with Ihe program BestFit or Gap, preferably Gap, 
over the total sequence length with the following parameters used: Gap Weight: 8, 
Length Weight: 2. 
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0251.0.1 Variants shall also be sncom passed, in particular, functional variants 
which can be obtained from the sequence shown in the Fig. 1a, 1b ox 1c by means of 
deletion, insertion or substitution of nucleotides, the enzymatic activity of Ihe derived 
synthetic proteins being retained or enhanced. 
5 0252.0.1 An isolated nucleic acid molecule encoding a stress related protein 
homologous to a protein sequence of Fig. 1a, 1b or 1c can be created by Introducing 
one or more nucleotide substitutions, (additions or deletions into a nucleotide sequence 
of Fig. la, lb or In such that one or more amino acid substitutions, additions or 
deletions are introduced into the encoded protein. Mutations can be introduced into one 
10 of the sequences of Fig. 1a, 1b or 1c by standard techniques, such as site-directed 
mutagenesis and PCR-mediated mutagenesis. Another route to the mutagenesis of 
enzymes, dtsdoftrxl in the European Publication EP^A-0 309 821 , is a method using 
the specific Escherichia culi strain XL I -Red to generate mutants Find altered the 
enzyme activity. 

15 0253.0.1 Preferably, conservative amino acid substitutions arc made at one or 
more predicted non-essential amino acid residues. A "conservative amino acid 
substitution" is one in 'Milch the amino acid residue is replaced with an amino acid 
residue haying a similar side chain. 

0254.C.1 Families of amino acid residue*, having similar side chains have been 

20 defined in the art. These Tanrttfies include amino adds with basic aide chains (e.g., 
lysine, arglnlne, histidine), acidic side chains (e.g r: aspurtic acid, glutamic acid), 
uncharged polar side chains (e.g., gfycine, asparagine, glutamsne T serine, 1hreonine ; 
iyroslne, ey^eine), nonpolar $id$ chains (s.ci., alanine, valine, leucine, Isoisucins, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains (a.g., 

£5 threonme, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in a stress 
related protein is preferably replaced with another amino acid residue from the same 
side chain family. Alternatively, in another embodiment, mutations can be introduced 
randomly along all or part of a stress related protein coding sequence, such as by 

30 saturation mutagenesis, and fhe resultant mutants can be screened for a stress related 
protein activity as described herein to identify mutants that retain stress related protein 
activity or show enhanced stress related protein activity. Following mutagenesis of one 
of the sequences of the nucieic acid of F>g, 1a, lb or 1c, the encoded protein can be 
expressed recombinants and the activity of the protein can be determined by analyzing 

35 tha stress tolerance of a plant expressing the protein as described in the examples 
below. 
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0255.0.1 A useful method to ascertain the level of transcription of the gene (an 
indicator of the amount of mRMA available for translation to trie gene product) Is to 
perform a Northern blot <for reference see, for example, Ausubel et a I., 1983 Current 
Protocols in Molecular Biology, Wiley: New York)- This information at least partially 
S demonstrates the degree of transcription of the gene. Total cellular RNA can be 
prepared from cells, issues or organs by seveial methods, all well-known In the art. 
such as that described in Bonmann, E.n. et al. p 1992 Mol. Microbiol. 6:317-326. To 
assess the presence or relative quantity of protein translated from this mRNA, standard 
techniques, such as a Western blot, may be employed. These techniques are well 
10 known to one of ordinary skill in the art (see. for example, Ausubel et aL 1938 Current 
Protocols in Molecular Biology, Wiley: New York). 

0256.0.1 The present invention also relates to a plant expression cassette 
comprising a SRP Coding nucleic acid selected from the group comprising sequences 
of SEQ IDs No. XXX andtor homoloQs or parts thereof operative ly linked to regulatory 

1 5 sequences and'or targeting sequences. 

0257.0.1 Further, object of the invention is an expression vector comprising a 
SRP encoding nuclei? acid selected from the group comprising sequences of the 
nucleic acid of Fig. 1a. 1b or 1s and/or homologs or ps.rts thereof or a plant expression 
cassette as described above, whereby expression of the SRP coding nucleic acid in a 

20 host cell results in increased tolerance to environmental stress, which is preferably 
achieved by aUehng metabolic activity, as compared to a corresponding non- 
transfbrmcti wild type float cell. 

025e.iji.-i The- invention further provides an isolated recombinant expression 
vector comprising, a stress related protein encoding nucleic acid as described above, 

25 whorcin expression of the vector or stress related protein encoding nucleic acid, 
respectively in a host cell results in increased tolerance and/or resistance to 
environmental stress, which is preferably achieved by altering metabolic activity, as 
compared to the corresponding non-transformed wild type of the host cell. As used 
herein, the term Vector'' refers to a nucleic acid molecule capable of transporting 

30 another nucleic acid to which it ha3 been linked. One type of vector is a "plaemid", 
which refers to a circular double stranded DMA loop into which additional DNA 
segments can be llgated. Another type of vector is a viral vector, wharsin additional 
DNA segments can be ligated tnto the viral genome. Further lypea of vectors can be 
linearized nucleic acid sequences, such as transposons, which are pieces of DNA 

35 which can copy and Insert thamselves. There have been 2 types of transposons found: 
simple transposons, known as Insertion Sequences and composite transposons, which 
can have several genes as well as the genes- that are required for transposition. 
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0259.0.1 Certain vectors are capable uf autonomous replication fn a host cell intc 
Which ihoy ana introduced (e.g., bacterial vectors having a bacterial origin of replication 
and episarnal mammalian vectors). Other vectors (e.g., non-episomal mammalian 
vectors) are integrated into the ger>on>e of a host cell upon introduction fnto the host 
5 cell, and "thereby are replicated along with the host genome. Moreover, certain vectors 
sjre capable of directing the expression of genes to which they are operatfVely linked. 
Such vectors are referred to herein as "expression vectors*. In general, expression 
vectors of utility In recombinant DMA techniques are often in the form of plasmids. In 
the present specification, "pfasmid" and "vector" can be used interchangeably as the 
10 plasm id is the most commonly used form of vector. However, the invention Is Intended 
to include such other forms of expression vectors, such as viral vectors (e.g., 
replication defective retroviruses, adenoviruses and adeno^aBsociated viruses), which 
serve equivalent functions. 

0260.0.1 A plant expression casseUe preferably contains regulatory sequences 

15 capable of driving gone expression in plant cells and operably linked 3Q that each 
sequence can fulfill its function, for example.- termination of transcription by 
polyadsnylation signals. Preferred polyadenylation signals are those originating from 
Agrabactsriiim turnefaciens T-DMA such es the gens 3 known as octopine synthase of 
the Ti-plasrnk! pTiACH5 (Gielen eial., 1384 EMBO J. 3:835) or functfonal equivalents 

20 thereof but alao ait other terminators functionally active fn plants are suitable. 

0251-0.1 As plant gene expression is very often not limited on transcriptional 
levels, a plant expression cassette preferably contains other operably linked sequences 
like ti^nsfationsl enhencers such ae the overdrlvs-ss-querits- containing !hs 5'- 
untran slated leader sequence from tobacco mosaic viriis enhancing the protein per 

25 RNA ratio (Gal lie ei al., 1 987 Nud. Acids Research 1 5:6393-871 1). 

0262.0.1 Plant gene expression has to bo operably linked to an appropriate 
promoter conferring gene expression in a timely, cell or tissue specific manner. 
Preferred are promoters driving constitutive expression (Benfey et aL. 1989 EMBO J. 
8:2195-2202) like those derived from plani viruses like the 353 CaMV {Franck et al., 

30 1930 Cell 21:295-294}, the 19S CaMV {see also U.S. Patent No. 5352605 and PCT 
Application IMo. WO 8402913) or plant promoters like those tram Ruhisco small suhunit 
described in U.S. Patent No. 4,962,028. 

0263.0.1 Additional advantageous regulatory sequences are, for example, 
included in the plant promoters such asCaMV735S [Franck et aL, Cei 21 (1980) 285 - 
35 2941, PRP1 [Ward et aL, Plant MoT. Sol. 22 (1993)], SSU, OCS r Iib4, usp, STLS1, 
B33, LEB4, fios or in the ubiquitin, napin or phaseolin promoter. Also advantageous in 
this connection are inducible promoters such as the promoters described in EP-A-0. 
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388 196 (benzy! sulfonamide inducible), Plant J. 2, 1992: 397 404 (Gatz et aj., 
Tetracyclin inducible), EPnA-0 335 528 (absasie acid inducible) or WO 93/21334 
(ethanof or cyclohexenol inducible). Additional useful plant promoters are the cytosolic 
FBPasa promoter or ST-LSI promoter of the potato (Stockhaus et a!., EMBO J. 8 r 
5 1989, 2445), the phosphnryhosyl phyrophoshate amido transferase promoter of 
Glycine max (gene bank accession No. U87999) or the noden specific promoter 
described in EP-A-0 249 676. Additional particularly advantageous promoters are sued 
specific promoters which can be used for monokotyiedones or dikatylcdonos and ere 
described in US 5 ; fi08,152 [napin promoter from rapesead}, WO 93/45461 (phaseolin 

10 promoter from Arobidopsis), US 5,504,200 (phaseolin promoter from Phaaeolus 
vulgaris), WO 91/13080 (Bce4 promoter from Draesica) and Bacumlein et al , Plant J., 
9... 9, 1992: 233-239 (LEB4 promoter from teguminosa). Said promoters are useful fn 
dikolyledones. The following promoters are useful for example in monokotyledones Ipt- 
2- or lpt-1- promoter from barley (WO 95/15389 and WO 95'23230) or hordeln 

1 5 promoter from barley. Other useful promoter are described in WO 99/1 5090. 

0264.0.1 It is possible in principle to use all natural promoters with their regulatory 
sequences like Ihose mentioned above for the novel process. II: is. also possible and 
advantageous in addition to use synthetic- promoters. 

0355.0.1 The gene construct may also compii&e further genes which Eire io be 
20 inssrtsd Into the organisms and which are lor esoample invoked in stress resistance. I! 
is possible and advantageous to insert arid express in host organisms regulatory genes 
such ac genes for inducers, repressors or enzymes which intervene by their enzymatic 
activity in th* regulation, or one or mor? or 8>JI genes of a blosynthetic palhway. Those 
genes can be heterologous or homologous in origin. The inserted genee may have 
25 their own promoter or else be under the control of same promoter as Ihe sequences of 
ttie nucteic acid of Fig. 1 a, 1b or 1c or their homofogs. 

0266.0.1 The gor>o construct advantageously comprises, for expression of the 
other genes present, additionally 3" and/or 5' terminal regulatory sequences to enhance 
expression, which are selected for optimal expression depending en the selected host 

30 organism and gone or genes. 

0367.0,1 These regulatory sequences are intended to make specific expression of 
the genes and protein expression possible as mentioned above. This may mean, 
depending on the host organism, for example that the gene is expressed or 
overexpressed only after induction, or that it is immediately expressed and/or 

35 over expressed. 

0268.0.1 Trie regulatory sequences or factors may moreover preferably have a 
benoficia] effect on expression of the introduced genes, and thus increase it. It is 
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possible in this way for the regulatory elements to be enhanced advantageously at the 
transcription level by using strong iranscription signals such as promoters and/or 
enhancers. However, a\ addition, it is also possible to enhance translation by Tor 
example, improving the stability of the mRMA. 

026B.0.1 Of her preferred flequoncoE: for use in plant gene expression cassettes 
are targcting-sequences necessary lo direct the gene product in its appropriate cell 
comportment {for roviaw see Kermode, 1996 Crit. Rev. Plant Sci. 15(4}:28 5-423 and 
references cited therein) such as the vacuole, the nucleus, all types of plastids like 
amyloplastS; chloroplasts, chromoplasts, the extracellu'ar space, mitochondria, the 
endoplasmic reticulum, oil bodies, peroxisomes and other compartments of plant celFs. 
0270.0.1 Plant gene expression can also be facilitated via an inducible promoter 
(for review see Gatz r 1997 Annu. Rev. Plant Physfoi. Plant Moi. BioL 4B:S9-10S). 
Chemically Inducible promoters are especially suitable it gene expression is wanted to 
occur in a time specific manner. 

0271.0.1 Table 1 lists several examples of promoters that may be used to 
regulate iranscription of the stress related protein nucleic acid coding sequences. 
027:2.0.1 Tab- 1: Examples of Tissue-spscific and Stress inducible promoters in 
plants 



Expression 


Reference 


Cor78- Cold, drought, 
sait. ABA, wounding- 
indueibb 


Ishrtani, el a/., Plant Cell 9: 1965-1 949 (1997). 

Yamaguehl-Srilnozaki and Shinozaki, Plant Cell 
8:251-234 (1934). 


Rci£A - Cold, 
dehydration-Indue! ble 


Capel etaL, Plant Physiol 115:550-576 (1597) 


Rd22 - Drought, salt 


Yamaguchi-Shinozak! and Shinozaki, Mol Gen Genet 
233:17-25(1993), 


Cor15A - Cold, 
deliydraliun, ABA 


Baker et aL, Plant Mol. Biol. 24:701-7 13 (1 994). j 


GH3- Auxin inducible 


Liu ar aL, Plant Cell 6:645-657 (1994) 


ARSK1-Rooi, salt 
inducible 


Hwang and Goodman, Plant J 3:37-43 (1995). 


PtxA - Root, salt 
inducible 


GenBank accession X67427 
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SbHRGP3 - Root 
specific 


Ahn ef at, Plant Cell 8:1477-1490 (1993). 


KST1 - Guard ceff 
specific 


Plesch etal, Plant Journal, 23(4):455-G4, (2001) 


KAT1 - Guard cell 
specific 


Pleach et aL, Gene 249:83-39 (2000) 

Nakamura et at., Plant Physiol. 109:371-374 (1995) 


salicylic acid 
inducible 


PCT Application No. WO 95/19443 


tetracycline inducible 


GatZ Gt al. Plant J, 2:397-404 (1992) 


Ethanof Inducible 


PCT Application No. WO 93/21334 


pathogen inducible 
PRP1 


Ward el aL, 1993 Plant. Mol. Biol. 22:361-366 


heat inducible hspac 


U.S. Patent No. 516725? 


cold BidLrdble alpria- 
amiyfase 


PCT Application No. WO 96/12814 


Wnund-irtdudble pin 1 1 


European Patent No. 375091 I 


RD.29A - sail- 
inducible 


Ysmaouehi-Shuioiatei et al. (1993) MuJ. Gen. Genet. 
2S8;3S1-340 


plastid-specific viral 
RNA-porymeieee 


PCT Application No. WO 95/16783 and. WO 
97/06250 



0273.0.1 Other promoters, e.g. euperprornotor (Ni ct al,., Plant Journal 7, 1995: 
661-676), Ubiqurtin promotor (Hcdlis otal., J. Biol. Chem , 1990, 265: 12486-12493; US 
5,510,474; US 0,020,100; Kawalleck; el al.. Plant. Molecular Biology, 1993, 21: 673- 
5 684) or 34S promotor {GcnBank Accession numbers M59930 and X10673) were 
similar ifsefi if tor the present invention and are known to a person skilled in the art. 
0274.0.3 Developmental stage-preferred promoters are preferentially expressed 
at certain stages of development Tissue and organ preferred promoters include those 
that are preferentially expressed in certain Bssues or organs, such as leaves, roots, 
10 seeds, or xylem. Examples of tissue preferred and organ preferred promoters include, 
but are not limited to fruit-preferred, ovute-preferred, male tissue-preferred, seed- 
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preferred, integument-preferred, tuber-preferred, stalk-preferred, pericarp-preferred, 
and leaf-preferred, sligma-pref erred, pollen-preferred, anther-preferred, a petal- 
preferred, sepal-preferred, pedrcel-prefcrncd, silique-preferned, stem-pief erred, root- 
preferred promoters, and the like. Seed preferred promoters are preferentially 
5 expressed during seed development and/or germination. For example, seed preferred 
promoters can be embryo-preferred, endosperm preferred, and seed coat-preferred. 
Sec Thompson et a!., 19S3 ; BioEs3ays 10:106. Examples of seed preferred promoters 
include, but are not limited to, celtutoae synthase (eel A}, Cfm1, gamrria-z'ein, globulin-1, 
m aize 1 9 kD zei n (cZ1 9B 1 ) , and the Ike. 

10 0275.0.3 Other promoters useful in the exprassiori cassettes of the invention 
include, but are not limited to, tha major chlorophyll a/b binding protein promoter, 
nistone promoters, the Ap3 promoter, the p-conglycin promoter, the nop in promoter, 
the soybean lectin promoter, the maize l5fcD zein promoter, the 22kD zein promoter, 
the 27kD zein promoter, the a- zein promoter, the waxy, shrunken 1, shrunken 2 and 

15 bronze promoters, the Zm13 promoter (U.S. Patent No. 5,086,169), the maize 
polygalacturonase promoters (PG) (U.S. Patent Nos. 5,412,085 and 5,545,546), and 
the SGB5 promoter (U.S. Patenl No. 5,470.359}, as well as synthetic or other neural 
piTomoteiB. 

0276.0.3 Additional flexibility in controlling heterologous perte expression in pfants 
20 may be obtained b V usir KJ UNA binding domain* and response elements from 
heterologous sources (Le,. DMA bintfing domains from non-plant sources). An 
example of ^ch a heterologous DMA binding domain is the LexA DMA binding domain 
(yrentand Ptashne, i0S5, Ctfl 4?:72S-?36). 

0277.0.3 The invention luilhcr provides a recombinant expres&lon vector 
25 comprising a SRP DNA molecule of the invention cloned into the expression vector in 
an antisense orientation. That is, the DNA molecule fs operatively linked to a regulatory 
sequence in a manner that allows for expression (by transcription of the DNA molecule) 
of an RNA molecule that is antisense to a SRP mRNA, Regulatory sequences 
operatively linked to a nucleic acid molecule dotted in the antisense orientation can be 
HO chosen which direct the continuous expression of the antisense RNA molecule in a 
variety of cell types. For instance, viral promoters and/or enhancers, or regulatory 
sequences can be chosen which direct constitutive, tissue specific, or eel! type specific 
expression of anfisenae RNA. The antisense expression vector can be in the form of a 
recombinant plasmfd, phagemid, or attenuated virus wherein antisense nucleic acids 
35 are produced under the control of a high efficiency regulatory region. The activity of 
the regulatory region can be determined by the cell type into which the vector is 
introduced. For a discussion of the regulation of gene expression using anHsenso 
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genes, see Weintraub, H, at al_, 1986, Antiscnso RIMA as a molecular tool for genetic 
analysis. Reviews - Trends in Genetics, Vol. 1(1), and Mo| et al„ 1990, FEB 5 Letters 
£69:427-430. 

0275.0.3 Another aspect of the invention pertains to host cells into which a 
5 recombinant expression vector of the invention has been Introduced. The terms ' host 
coll" and "recombinant host cell* are used interchangeably herein. It is understood that 
such terms refer not oniy to the particular subject cefi but they also apply la Ihe 
progeny or potential progeny of such a cell. Because certain modifications may occur in 
succeeding Generations due to either mutation or environmental influences, such 

1 0 progeny may vol. in fact be identical to the parent cell, but are still inched within the 
scope of the term as used herein. A host cell can be any prokaryotic or eukaryotic cell. 
For example, a SRP can be expressed in bacterial cells such as C. gtulamicum, yeaat, 
E.edi, insect cells, fungal cells, or mammalian rails (such as Chinese hamster ovary 
celfa (CHO) or COS cells), algae, ciliates, plant cells, fungi, or other microorganisms 

1 5 [ike C, gtuffuvicum. Other suitable host cells arc known to those skilled in the art. 

0230.0.3 A host cell of the invention, such as a prokaryotic or eukaryotic host cell 
in cullurs, can be used to produce (i.e., express) a SRP. Accordingly, the invention 
further provides melhods tor producing SRPs using the host cells of the invention. In 
one embodiment, ihe method comprises culturing the hoet cell of Invention (into which 

20 5. necornblri&rii sspressron vector oncodhg a 3FEF has been introduced, or into which 
genome has been introduced a gene encoding a wild-type or altered SRP) in a suitable 
medium until -SRP is produced. In another smbodiment, the method further comprises 
isolating SRPs from the medium or the host celt. 

0£81.9.S Another aepeci of the invention pertains to Isolated SRFs. and 
25 biologically active portions thereof. An isolated" or "puiifiecf polypeptide or biologically 
active portion thereof is free of somB of the cellular material when produced by 
recombinant DNA techniques, or chemical precursors or other chemicals when 
chemically synthesized. The language "substantially free of celiufar material" includes 
preparations of SRP in which the polypeptide is separated fiom some of the cellular 
30 components of the cells in which it is naturally or recombinant^ produced. In one 
embodiment, the language "substantially free of cellular material" includes preparations 
of a SRP having less than about 30% (by dry weight) of non-SRP material (afso 
referred to herein as a ''contaminating polypeptide"), mora preferably loss than about 
20% of non-SRP material, still more preferably less than about 10% of non-SRP 
35 material, and most preferably less than about 5% non-PKSRP material . 
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0282.0,3 When the SRP or biologically active -portion thereof is recombinantly 
produced, It is atso preferably substantially free of culture medium, Le., culture medium 
represents less than about £0%, more preferably less than about 10%, and most 
preferably less than about 5% of the volume of the polypeptide preparation. The 
5 language "substantially free of chemical precursors or other chemicals" includes 
preparations Of SRP in which the polypeptide is separated from cheminal precursors or 
other chemicals that are involved in the synthesis of the polypeptide. In une 
embodiment, the language "substantially free of chemical precursors or other 
chemicals" includes preparations of a SRP having less than about 30% (by dry weight) 

10 of chemical precursors or non-SRP chemicate, more preferably less than about 20% 
chemical precursors or non-SRP chemicars, still more preferably less than about 10% 
chemical precursors or non-SRP chemicals, and most preferably Ies3 than about 5% 
chemical precursors or non-SRP chemicals. In preferred embodiments, iso'ated 
polypeptides, or biologically active portions thereof, lack contaminating polypeptides 

15 from the same organism from which the SRP is derived. Typically, such polypeptides 
are produced by recombinant expression of. for example, a Saccharomyces cerevisiae, 
E.coli, Brassica napos. Glycine max, or Qryza satfra SRP in plants oilier than 
Saccharumyces cerevisiae. E.eofi, Bnssaicet napu*. Glycine max, or Oryia sstivs, or 
microorganisms such e>s C. gSutam'tcum, dilates, algae or fungi. 

20 0£B3»a.3 The nucleic acid molecules, polypeptides;, polypeptide homology r'usion 
polypeptides, primers, vectors, and host cells described herein can be used in one or 
mors of the following methods: identification of Sacchaimiycae oarevisiae, E.coli, 
Brsaeics nscus, Glycine ma>\ or Otyza srsfiVe o.nd related organisms; mopping of 
genomes of organisms related to Saccharomyces cerevisise. E.coti, Brassies napus, 

25 Gtycina max, or Oiyza sativa; idenftf real ion and localization of Saccftatrxriyces 
cerevisise, E.coti, Bra$$ica napus, Glycine max, or Oryza satwa sequences of interest; 
evolutionary studies; determination of SRP regions required for function; modulation of 
a SRP activity; modulation of the metabolism of one or more cell functions; modulation 
of the transmembrane transport of one or more compounds; modulation of stress 

30 resistance; and modulation of expression of SRP nucleic acids. 

02B4.0.3 The SRP nucleic acid molecules of the invention are also useful for 
evolutionary aiwl polypeptide structural studies. The metabolic and transport 
processes in which the molecules of the invention participate are utilized by a wide 
variaty of prokaryotic and oukaryotic cells; by comparing the sequences of the nucleic 

35 acid molecules of the present invention to those enccding similar enzymes from Other 
organisms, fho evolutionary relatedness of the organisms can be assessed. Similarly, 
such a comparison permits an assessment of which regions of the sequence are 
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conserved and which are not, which may aid in determining those regions of the 
polypeptide that are essential for the lunctioning of the enzyme. This type of 
determination is of value for polypeptide engineering studies and may give an 
indication of what the polypeptide can tolerate in terms of mutagenesis without losing 
5 Function. 

02B5.0.3 Manipuititton of the SRP nucleic aclcf molecules of the invention may 
resuft in the production of SnPs having functional differences from the mid-type SRPs, 
These polypeptides may be improved in efficiency or activity, may be present in greater 
numbers in Ihe cell than is usual, or may be decreased in efficiency or activity. 

1 0 026&.0.3 There are a number of mechanisms by which the alteration of a SRP of 
the invention may directly affect stress response and/or stress tolerance. In the case of 
plants expressing SRPs, increased transport can lead to improved salt and/or solute 
partitioning within the plant tissue and organs. By either increasing the number or the 
activity of transporter molecules which export ionic molecules from the cell, it may be 

1 5 possible 1o affect the salt tolc ranco of the cell. 

0287.0.3 The effect of Lho genetic modification in plants, C. giutamScum, fungi, 
al&ao, or ciliatss on stress tolerance can be assessed by growing the modified 
microorganism or plan I under less than suitable conditions and then analyzing the 
growth characteristics and/or metabolism of the plant Such analysis techniques are 

20 well known io one skiifed in the art, and include dry weight, wet weight, pciyp&ptioe 
synthesis carbohydrate synthesis, lipid synthesis, evapotransplration rates, genera) 
plant end/or crop yield, flowering, reproduclion, see J setting, root growth, respiration 
rates, photosynthesis ia!es, etc. {Applications or HPLC in Biocb-smieyry in: Laboratory. 
Techniques In BiCchemislry and Molecular Biology, vol. 1?; Rehm et al., 1993 

25 Biotechnology, vol. 3, Chapter III: Product recovery and purification, page 469-714 , 
VCH; Weinbeim; Belter, PA et ak, 1308, Bloscparafions: downstream processing for 
biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J. M.S., 19G2 ; 
Recovery processes tor biological materials, John Wiley and Sons; Shaeiwitz, J.A. and 
Hcnjy, J.D., Biochemical separations, in: Ulmann's Encyclopedia of Industrial 

30 Chemistry, vol. B3, Chapter 11, page 1-27. VCH: Weaiheim- and Dechow, F.J., 1989, 
Separation and purification techniques in biotechnology, Mnyes Publications-}. 
0238.0.3 For example, yeast expression vectors comprising the nucleic acids 
disclosed herein, or fragments thereof, can be constnjcted and transformed into 
Saceharomyces cerevisiae using standard protocols. The resulting transgenic colls can 

35 then be assayed for fail or alteration of their tolerance to drought, salt, and temperature 
stress. Similarly, plant expression vectors comprising the nucleic acids disclosed 
herein, or fragments thereof, can be constructed and transformed into an appropriate 
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plant cci! such as Arabidopsis, soy, rape, maize, wheat, Medlcago fruncatuta, etc., 
using standard protocols. The resulting transgenic cells and/or plants derived -therefrom 
can then be assayed for fail or alteration of their tolerance to drought, salt, temperature 
stress, and lodging. 

5 0239.0.3 The engineering of one or more SRP genes of the invention may also 
result in SFlPs having aliered activities which indirectly impact the stress response 
and/or stress tolerance of algae, plants, ciliates, or fungi, or other microorganisms like 
C. gfutemicutn. For example, the normal hiochemtcal processes of metabolism result 
in the production of a variety of products (e.g., hydrogen peroxide and other reactive 

10 oxygen species) which may actively Interfere with these same metabolic processes. 
For example, peroxynitrite is known to nitrate tyrosine side chains, thereby id activating 
some enzymes having tyrosine in the active site (Groves, J.T. ; 1099, Curr. Opin. 
Chom. Rio!, 3(2):226-235}. White these products are typicaliy excreted, cells can be 
genetically altered to transport more products than is typical for a wild-type cell. By 

15 optimizing the activity of one or more PKSRPs of the invention which are involved In 
the export of specific molecules, such as salt molecules, it may be possible to improve 
the Stress tolerance of the cell, 

0230.0.3 Additional!/, the sequences disclosed herein, or fragments ther&ou can 
be used to generate knockout mutations In the genomes of various organisms, such as 

20 bacteria, mammalian cells, yeast cells, and plant cells (Girke, T., 1&8S, The P&anl. 
Journal 15:39-48). The resultant knockout cells can then be evaluated for their ability 
or capacity to tolerate various stress- conditions, their response to various stress 
conditions, and the effect on the phenotyps and/or genotype of the mutation. For other 
methods of gene inactivstion, s&e U,S, Patent No. 6,004,504 "Mon-Chimeric Mutational 

25 Vectors" and Puttaraju et af. , 1 999, Splioeosome-imediated RNA frarfs-splicing as s tool 
for gene therapy, Nature Biotechnology 17:246-252. 

0291.0.3 The aforementioned mutagenesis strategies for SRPs resulting Tn 
increased stress resistance are not meant to be limiting; variations on these strategies 
will be readily apparent to one skilled in the art. Using such slratonics, and 

30 incorporating the mechanisms disclosed herein, the nucleic acid and polypeptide 
molecules of the invention may be utilized to generate algae, ciliates, plants, fungi, or 
other microorganisms like C. glutamicum axprsssing mutated PKSRP nucleic acid and 
polypeptide molecules such that the stress tolerance is improved. 
0292.0-3 The present invention also provides antibodies thai specifically bind to a 

35 SRP, or a portion thereof, as encoded by a nucleic acid described herein. Antibodies 
can be made by many well-known methods (See, e.g. Harlow and Lane, "Antibodies; A 
Laboratoiy Manual," Cold Spring Harbor Laboratory, Cold Spring Harbor, Mew York, 
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(1988)). Briefly, purified antigen can be Injected info an animal in an amount and in 
intervals sufficient to elicit an immune response. Antibodies can either be purified 
directly, or spleen cells can be obtained from the animal. The cells can than fused with 
an immortal cell line and screened for antibody secretion. The antibodies can be used 
5 to screen nucleic acid clone libraries for calls secreting the antigen. Those positive 
clones can then be sequenced. See, for example, Kelly et al. r iftG^, Rio/Technology 
10:103-1 07; Bebbington etal., 1992, Bio,Tachnofoo,y 10:189 175. 
0293.0-3 The phrases "selectively binds" find "specif icalTy binds - with the 
pofypeptide refer to a binding reaction that is determinative of the presence of the 

10 polypeptide in a heterogeneous population of polypeptides and other biologies. Thus, 
under designated immunoassay conditions, the specified an Li bodies bound to a 
particular polypeptide do not bind in a significant amount to other polypeptides present 
in the sample. Selective binding of an antibody under such conditions may require an 
anlibudy that is selected for its specificity for a particular polypeptide. A variety ol 

15 immunoassay formats may be used to select antibodies that selectively bind with a 
particular polypeptide. For example, solid-phase ELISA inmunoassays are routinely 
used to select antibodies selectively immunoreactfve with a polypeptide. See Harlow 
and Lane, "Antlbodiss, A Laboratory Manual," Gold Spring Harbor Publications. New 
York, (1933), for a description of Fmmunoassay formats and conditions that could he 

i0 ussd to determine selective binding. 

0294.0.3 in some Instances, It Is desirable to prepare monoclonal antibodies from 
various hosts. A description of techniques for preparing such monoclonal antibodies 
may b* found in Stiles si. al., edi., "Basic and Ctinicol immunology" (Larigo Medical 
Publications, Los Alios, Calif., Fourth Edition) and references cited therein, and in 

25 Harlow and Lane, "An ti bodies. A Laboratory Manual," Cold Spring Harbor Publications, 
New York, (1986). 

0295.0.7 Gene expression in plarrts is regulated by fne interaction of protein 
transcription factors With specific nucleotide sequences within the Teg u la ton/ region nt a 
gene. A common type of transcription factor contains zinc finger (ZF) motifs. Each ZF 

30 module is approximately 30 amino acids long lolded around a *inc ion. The DMA 
recognition domain of a ZF protein is a rj-helical structure that inserts into the major 
grove of the DNA double helix. The module contains three amino acids that bind to the 
DMA with each amino acid contacting a single base pair in the target DMA sequence. 
ZF motif a are arranged in a modular repeating fashion to form a sat of fingers that 

35 recognise a contiguous DNA sequence. For example, a three-fingered ZF motif will 
recognize S bp of DMA. Hundreds of proteins have baen shown to contain ZF motifs 
with between 2 and 37 ZF modules in ©ach protein (Isalan M, et at., 1998 Biochemistry 



WO 1 PC'T/US 5fH>4/« 1 1 8S8 
SJ 

37(35): 1 2026-33; Moore M, et al., 2001 Proc. Natl, Acad. Scl. USA 98(4); 1433-1 436 
and 1437-1441; US patents US 600798a end US 6013453). 

0296,0.1 The regulatory region of a plant yens contains marry short DNA 
sequences (cis-acting elements) thai serve as recognition domains for transcription 
5 factors, including ZF proteins. Similar recognition domains in diffsrent genes allow the 
coordinate expression or several genes encoding enzymeB in a metabolic pathway by 
common transcription factors. Variation in the recognition domains among members of 
a gene family facilitates differences In gene expression within the same gene family, for 
example, among tissues and stages of development and in response to environmental 
1 0 conditions. 

0297.0.1 Typical ZF proteins contain not only a DNA recognition domain but also 
a functional domain that enables the ZF protein to nctivato or repress transcription of a 
specific gene. Experimentally, an activation domain has been used to activate 
transcription of the target gene (US patent 57E953S and patent application 

15 W09519431), but it is also possible to link a transcription repressor domain to the Zf= 
and thereby inhibit transcription (patent applications WOO 0/47754 and 
WQ2001003Q19). If has been reported that an enzymatic function such as nucleic acid 
dsavage can be linked to the ZF [patent appNcalion WOOQ/20622) 
0283.0.1 The invention provides a method that allows one skilled in the art to 

20 isolate tfis regulatory region ot one or mors siress reialed protein encoding genes from 
the genome of a plan! cull and to design zinc finger transcription factors linked to a 
functional domain that will interact with the regulator/ region of the gene. The 
interaction or ins zinc finger protein vvfth the plant gene can bo designed in such a 
manrter as to alter expression of the gene and preferably thereby after metabolic 

25 activity to confer increased (or decreased) tolerance of abiotic stress such as drought. 
The invention provides a method of producing a transgenic plant with a tran&gene 
encoding this designed transcription Factor, or alternatively a naturai transcription 
factor, that modifies transcription of the Stress-Related Protein, particularly stress 
related protein geno to provide increased tolerance of environmental stress, whfch Is 

3C preferably achieved by altering metabolic activity. Such a regulation of plant genes by 
artificial poly dactyl zinc fingers has been demonstrated by Ordiz et al. (Regulation of 
transgene Expression In plants with polydactyl zinc finger transcription factors, Ordfz et 
ak, PNAS ,90 (20) 13290-13295, 2002) or Gusn et af. {JHertiable endogenous gene 
regulation fn plants with designed polydactyl zinc finger transcription factos, PNAS, Vol. 

35 99 (20), 13296-13301 (2002)). 

0299.O.1 In particular, the invention provides a method of producing a transgenic 
plant wilh a stress related protein coding nucleic acid, wherein expression of the 
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nudeic acid{s) in the plant results in increased tolerance to environmental stress, which 
is preferably achieved by altering metabolic activity, as compared to a wild type plant 
comprising: (a) transform ing a plant cell with an oxpreasion vector comprising a stress 
related protein encoding nucleic acid, and (b) generating from the plant cell a 
5 transgenic plant with an increased tolerance to environmental stress as compared to a 
wild lype plant. For such piant transformation, binary vectors such as pBinAR can be 
used {Hofgen and WHItnitzer, 1990 Plant Science 66:221-230). Moreover suitable 
binary vectors are for example pBINl9 t pBI101> pGPTv" or pPZP (Hajuklewicz, P. et 
aL, 1994, Plant Mol. BloL, 25: 989-994}. 

10 0300.0.1 Construction of the binary vectors can be performed by ligation of the 
cDNA Into the T-DMA. 5' to the cDNA a plant promoter activates transcription of the 
cDNA. A polyadenylation sequence is located 3' 10 the cDNA. Tissue-specific 
expression can be achieved by using a tissue specific promoter nr. lislori above. Also, 
any other promoter element can be used. For constitutive expression within the whole 

15 plant, the CaMV 35S promoter can be used. The expressed protein can be targeted to 
a cellular compartment using a signal peptide, for example for plastids. mitochondria or 
endoplasmic- reticulum {Kermods, 1996 Crff. Rev. Plant Sci. 4(15):285-423). The Signal 
peptide is cloned 5 1 in frame to the c-DMA to archive subcellular looslizetiion of ths 
fusion protein. Additionally, promoters that are responsive to abiotic stresses cian bs 

20 used with, such as the juabidopsis promoter RD23A. One sldllad in the art vjjll 
recognise lira I Ihe promoter used should be ope rati vely linked to the nucleic acid such 
that the promoter causes transcription of the nucleic acid which results In the synthesis 
oi : a mRMA which ErrcodeE a polypeptide. 

0301,0.1 Alternate methods 0J transaction include the direct transfer of DMA in1a 
25 developing flowers via electroporatfon or Agrobacterium mediated gene transfer. 
Agrobacterium mediated plan! transformation can be performed using for example the 
GV3101[pMP90) (Konci and Scftell, 1986 Mol. Gen. Genet. £04:383-396) or LBA4404 
(Ooms et aL, Plasmld, 1982, 7: 15-29; Hoekema et a!., Nature, 19&3 f 303: 179-130) 
Agrobactorium tumefacierts strain. Transformation can be performed by standard 
30 transformation and regeneration techniques (Deblaere et al. f 1994 Nucl, Acids, Res. 
13:4777-4786; GeMn and Schilperoort, Plant MoFecular Biology Manual, 2nd Ed. - 
Dordrecht : Kluwer Academic Pub]., 1995. - in Sect., Ringbuc Zentrale Signature BT11- 
P ISBN 0-7923-2731-4; Gltck, B R and Thompson, J E, Methods in Plant Molecular 
Biology and Biotechnology, Boca Raton : CRC Press, 1993. - 360 S., ISBN 0-8493- 
35 5164-2). For example, rapesesd can be transformed via cotyledon or hypocotyl 
transformation (Moloney et aL, 1989 Plant Cell Reports 8:236-242; Da Block et aJ., 
1969 Plant Physiol. 91:094-701). Use of antibiotics for Agrobacterium and plant 
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selection depends on the binary vector and the Agrobacterium strain used for 
transformatioiri. Rapeseed selection is normally performed using kanamycin as 
selectable plant marker. Agrobacierium mediated ge.ne transfer to flax, can be 
performad using, for example, a technique described by Mlynarova et al., 1&94 Plant 
5 Cell Report 13:2R2-2R5. Additionally, transformation of soybean can be performed 
using for example a technique described in European Patent No. 0424 047, U S. 
Patent No. 5,322,783, European Patent No. 0397 6S7, U.S. Patent No. 5,376,543 or 
U.S. Patent Mo. 5.169,770. Transformation of maize can be achieved by particle 
bombardment, polyethylene glycol mediated D|MA uptake or via the silicon carbide fiber 

10 technique (see, for example, Freeing and Waibot The maize handbook" Springer 
Vcrlag: ISEew York (1993) ISBN 3-540-S782G-7). A specific example of mawe 
transformation Is found in U.S, Patent No. 5,990,387 and a specific example of wheat 
transformation can be found in PCT Application No, WO gy/07256. 
0302.0.1 The stress related protBin encoding nucleic acid molecules of the 

15 invention hava a variety of uses. Most importantly, the nucleic acid and amino acid 
sequences of the present invention can be used to transform plant cells or plants, 
theiisby inducing tolerance 1o stresses such as drought, high salinity end cold. The 
prssenl: invention Eheretors provides a transgenic plan! transformed by a stress related 
protein encoding nucleic? acid (coding or antisense), itfierein expression of the nucleic 

20 acid Etquence in the plant results in increased tolerance Lo environmental stress as 
compared to a wild type plant. Tho increased stres3 tolerance Is apparent as an 
increase in tho yield or quality of the plant. The transgenic plant can be a monocot or a 
dicol or a gyimnosperm plant. The inversion further provides that Ihe transgenics plant 
can be selected from maize, wheat, rye. oal. Iriticale, rice, barley, soybean, peanut, 

25 cotton, borage, suff lower, linseed, primrose, rapeseed, canola and turnip rape, 
manihot, pepper, sunflower, tagetes, solanaceous plant such as potato, tobacco, 
eggplant and tomato, Vleia species, pea, alfalfa, bushy plants such as coffee, cacao, 
tea, Sail* species, tnees such as oil palm, coconut, perennial grass, such as ryegrass 
and fescue, and forage crops, such as alfalfa and clover and Arabidopsis lhaliana. 

30 Fu rthe r the transgenic plant can be selected from sprues, p ine or f i r for exampl e. 

0303 .a 1 In particular, the present invention describes using the expression of 
stress related proteins to engineer drought-tolerant, saiMolerant and/or cold-tolerant 
plants. This strategy has hetein been demonstrated for Arabidopsis thaiiana, Ryegrass, 
Alfalfa, Rapeseed/Canote, Soybean, Corn and Wheat but its application is not 

35 restricted to these plants. Aocordingfy, the invention provides a transgenic plant 
containing a stress related protein encoding gene selected from the nucleic acid of Fig. 
1a, 1b or 1c andfor homologs of the afore mentioned sequences, wherein the 
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environmental stress is drought, increased salt or decreased or increased temperature 
but its application is not restricted to these adverse environments. Protection against 
oth &r adverse conditions such as heat, air pollution, heavy metals and chemical 
toxicants, for example, may be obtained. In preferred embodiments, the environ mental 
5 stress is drought. 

0304,0,1 The present invention also provides methods of modifying stress 
tolerance of a plant comprising, modifying the expression of a stress related protein 
encoding gene in the plant. The Invention provides that this method can be performed 
such ihat the stress tolerance is increased. This cart for example bo done by the use of 

10 transcription factors. In particular, the present invention provides methods of producing 
a transgenic plant having an increased tolerance to environmental stress as compared 
to a wild type plant due to increased expression of a stress related protein in the plant. 
□305.0.1 Growing the modified plants under stress conditions and then screening 
and analyzing the growth characteiistics and/or metabolic activity asssss the effect of 

15 the genetic modification in plants on stress tolerance and/or resistance. Such analysis 
techniques are well known to one skirled En the art. They include next to screening 
(Rompp Lexikon Biotech noiogle, Stuttgart/New York: Georo. Thierns Verlag 1S9?, 
"sc-rosning" p. 70i) dry weight wet weight, protein synthS3ls, carbohydrate synthesis, 
lipid synthesis, evapotransp I ration rates, general planl: and/or crop yield, flowering, 

20 repruduclion, seed setting, root growth, respiration rates, photosynthesis rates, etc, 
(Applications of HPLC in Biochemistry in: Laboratory Techniques In Biochemistry and 
Molecular Biology, vol, 17; Rerun ef al. r 1993 Biotechnology, vol. 3, Chapter III: Product 
reooveiy arid purification, page 489-714, VCH: Wslnhdm: Belter, P. A. eE al„ 1&3B 
Bloseparatle-ns: downstream processing for biotechnology, John Wiley and Sons; 

25 Kennedy, J.F. and CabraL J. M.S., 1992 Recovejy processes for biofogie&l materials, 
John Wiley and Sons; Shaeiwitz, J. A. and Henry, J.D., 1989 Biochemical separations, 
In: Ulmann's Encyclopedia of industrial Chemistry, vol. B3. Chapter 11, page 1-27, 
VCH: Welnhelm: and Dechow. F.J. (1989) Separation and purification techniques in 
biotechnology, Noyes Publications). 

30 0306.0.1 The engineering of one or more stress related protein encoding genes of 
the invention may also result in stress related proteins having altered activities which 
indirectly impact the stress response andfor stress tolerance of plants. For cxampfu, 
the normal biochemical processes of metabolism result in the production of a variety of 
products (e.g., hydrogen peroxide and other reactiva oxygen species) which may 

35 actively interfere with these same metabolic processes (for example, peroxynltrlte Is 
known to react with tyrasine side chains, thereby inactivating some enzymes having 
tyrosine in the active site (Groves, J.T. T 1999 Curr. Opin. Cheni. Biol. 3<2}:226-235). By 
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optimizing the activity of on© or more stress related proteins (enzymes) of trio 
invention, it may be possfrle to improve the stress tolerance of ths ceil. 
0307.0.1 Throughout this application, various publications are reforcrKOd. The 
disclosures of all of these publications and those references cited within those 
publications in their entireties are hereby incorporated by reference into this application 
in order to more fully describe the state of the art to which this invention pertains. 
030B.0.1 It should ai30 be understood that the foregoing relates to prsf erred 
embodiments of the present invention and that numerous changes and variations may 
be made therein without departing -from the scope of trie invention. The invention is 

10 further illustrated by the following examples, which are not to be construed fn any way 
as limiting. On the conlrary, it is to bo clearly understood that various other 
embodiments, modifications and equivalents thereof, which, after reading the 
description herein, may suggo&t themselves to those skilled in the art without departing 
from the spirit of the present invention arid/or the scope of the claims. 

15 0300.0.1 The invention also pertains to the use of SRP encoding nucleic acid 
selected form the group comprising the Jiuclelc acid of Fig. la, 1b or 1c and/or 
lwnniuloys of the afore mentioned; sequences for preparing a plant cell witii increased 
environmental stress tolerance, which Is preferably achieved by altering metabolic 
activity. The said sequences can also be used for preparing a plant with increased 

20 environ montat stress tolerance. 

0910.0.1 Object of ihe invention Is further the use of altered metabolic activity 
and/or a SRP encoding nucleic acid selected form the eroup of sequence*? of the 
nuclei add of Fig. la, ib or ic and/or hsmologs of ihe store mentioned sequences or 
parts thereat as markers for selection of plants with increased tofai-ance 1o 

25 environmental stress or as markers for detection of stress in plants or pfsrrt cells. 
0311.0.1 Example 1 

0312.0.1 Engineering stress-tolerani Arabidopsis plants by over-expressing 
Stress related protein genes. 

031 3 ,0.1 Ge ne cloning and transformation of AraMdopsle thaliana 

30 0314.0.1 Amplification 

0315.0.1 The standard protocol of Pfu DNA polymerase or a PiurToq DIMA 
polymerase mix (Hercufase) was used for the amplification procedure. Amplified ORF 
fragments were analysed by geJ electrophoresis. Each primer consists of a universal 5 
end and ORF specific 3' end whereby the universal sequences differ for the forward 

35 and reverse primers (forward primer sequence contains an EcoRI for yeast or Smal for 
Ecoli and the reverse primer saquence a Smal for yeast or Saci for E.coli restriction 
sita) ellowing generally a unidirectional cloning success. 
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0316.0-1 Amplification using the protocol of Pfu or Hercuiase DNA polymerase 
(Stratagene). Conditions: 1x PGR buffer, 0.2 rtiM dIVfTP, 100 ng genornEc DNA 
Sacclwomyces cerevisiae (S2B6C) or 60 ng genomic DNA Escherichia coli K-12 
(MG1655), 25 pmol forward primer, 25 pmol reverse primer, 2.5 u Pfu or Herculase 
5 DNA polymerase. 1st cycle for $ for yeast of 2' for E.coll at 94 n C, followed by 25 
cycles for 30" sf 94 "G, 30" 55°C for yeast or 60°C for E.noli and 5-0° 72 "C, followed 
by 1 cycle f ot 61 0' at 72 °C, final for 4 °C at 



0317.0.1 Table 2: Forward and reverse primer sequences usecf for ORF 
amplification 





Forward 5cc| 


YGL263W 


GGAATTCCAGCTGACCACCATGGATGGAGCCAAATTTGAAAATAC 


YGR004W 
YGHQ14W ' 


GGMTTCCAGCTGACCACCATGAGCGAAATAAATAATGAAAATCTAG 
GG AATTCCAG CTGACC ACCATGCAGTTTCCATTCGCTTGTCTC 


YGL239C 


GGAATTGCACCTGACCACCATGAAATTTTTCAAGAACAAAGCACC 


YHLoeow 


GG AATTCCAG CTGACC ACCATGTG CGCCAGTTTA A ACGAG GTA 


YGLIfitiW 
YDL2Q2W 


GGAATTCCAGCTGACCACCATGGTCG TAATfAACGGGG I CAAAi 
GG AATTCCAG CTG ACCACCAYGTTGCAGCTAAGGTTTATGCGT 


YAL0*JC 


GGAATTCCAG CTGACC ACCATGAAGCTCCCACAGACCATGCT 


YDR1D1C 


GGAATTCCAGCTGACCACCATGGCTCTAGCTATCTCCCACGA 


YDR108W 


GG AATTCCAGCTG ACCACCATGG Mill ICTTATGAGCACTATATG 


YALD64W 


G GAATTCCAGCTG ACC ACCATGCGATATACTG CAACTTTTCGG 


YUH13-1C 


GGAATTCCAGCTGACCACCATGCMTTCTGTACCGTCGCTTCT 


YFL031W 


GGAATTCCAGCTCACCACCATGAATACCGAGTACGATTACCTGT 


V FL0F2VV 


G GAATTCCAGCTGACCACCATGG GCCGCAATAG;-\CAAG CGT 


YFL042C 
YRRTO5C 


G G.AATTCCAGCTG ACC ACCATGTCGGATGTAG ATAACTG GG AA 
GGAATTOCAGr^GrtCOACOATGCCTCCAAAGAAGCAAGTCGAA 


YER174C 


G G AATTCCAGCTG ACCACCATG ACTGTG GTTG A A ATA A AAAGCC 


YBH051W 


GGAATTCCAGCTGACCACCATGCACATFCTTTTCTTGTTTATTTTG 


YER175C 


GGAATTCCAGCTGACCACCATGTCTACCTTTTCTGCTTCTGATT 


YDR521W 


G GAATTCCAGCTG ACCACCATG AAAGGTTCAAAATCGCACCTTG 


YER167W 


GGMTTCCAGCTGACCACCATGCCGAAGAATAGTCACCACCAT 


YER123W 


GGAATTCCAGCTGACCACCATGTCCCAACGATCTTCACAACAC 


YDR115C 


G GAATTCCAGCTG ACCACCATGG CCGATG AG GAACGT rTAAAG 


YEL052W 
YUH53SW 


G GAATTCCAGCTG ACCACCATG ATCGCTTTGAAGCCCAATGCT 

<^gaattc{;a<^;tgagoacoatgaaggatttaaaattatcgaatttca 


YDR513W 


GGAATTCCAGCTGACCACCATGCAGACCAATTTTTCCTTCGACT 


YELQ45C 


G GAATTCCAGCTG ACCACCATGAAATGTCACGCGAAACGG AC 


YEL041W 


GGAATTCCAGCTGACCACCATGAAAACTGATAGATTACTGATTAAC 


YDL23BC 


G GAATTCCAGCTG ACCACCATG ACAAAAAGTGATTTATTATTTGATAA 


VBR2R2W 


G GAATTCCAGCTG ACCACCATGAAAGGCTCACCC ATTTCTC AAT 


YBR25BC 


GGAATTCCAGCTG ACCACCATGG CGTATAATCAAGAAGATAGTAA 


YCL001W-A 


GGAATTCCAGCTGACCACCATGACCTTTTTACAATTTATCAATAATAATA 
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YBR274W 


GGAATTCCAGUTGACCACCATGAGrCTCTCGCAGGTGTCAC 


VHRoauC 
: YGR121C 


GGAATTCCAGCTGACCACCATGGATCCAAGTTTAGTTTTAGAGC 


GGAATTCCAGCTGACCACCATGGAGAGTCGAACTACAGGGC 


YGR127W 


GGAATTCCAGCTGACCACCATGTGCATTTTAATGGCCACAAGG 


YGR150G 


GGAATTCCAGCTGACGAUCAT<VTACATGGGCAGATGTGGCC 


YKLOJ7W 


GGAATTCCAGCTGACCACCATGCAGACAATGGGCGGGGAG 




GGAArTCCAGCTGACCACCATGATTCAATTTAAAAGTCCAGGTAAC 


YKL1 20W 


GGAATTCCAGCTGACCACCATGTCATCTGACAACTCTAAACAAG 


YKLOI'C 


GGAATTCCAGCTGACCACCATGTCGACAGCACAGAAAGCTAAG 


YKL017C 


GGAATTCCAGC 1 GA(.ICACCATGAACAAAGAATTGGGTTCTAAGTT 


YKU340C 


GGAATTCCAGCTGj^CCACCATGGAAAGTGAAGTACCTGCACCA 


YKL132C 


GGAATTCC AG CTG ACC ACCATGGATGATATMG CGGAAG GCAAA 


YGR>2GW 


ggaattccagctgaccagcatgcctgtcccatctgttactgt 


YKLD70W 


GRAATTCCAGCTGACCACCATGTACATTCCTAAACATTTTGAGTC 


! YKLGSflW 


GGAATTCCAG CTG ACCACCATG GCAGTACCCGGGTATTAGG a 


YHR1SGC 


GGAATTCCAGCTGACGACCATCACTAAAAGTATATATATTATCATCG 


YIL070C 


GGAATTCCAGGTGACCACCATGTTCT7AAGAAGGGTTAACCGTG 


VHR195W 


GGAATTCCAGCTGACGACCATG ACTCGTCCCCCATTG Gil 1 C 


YtRQ22W 


GGAATTCCAGCTGACOaCOATGAATCTAAGATTTGAATTGCAGAAA 


YJL089W 


GGjWTTCCAGCTGACCACCATGGCCAAGAGGAAATATGGGAG 


YJL172W 


GG^ATTCCAGCTGAC-CACCATGATCGCCTTACCAGfAGAGA^G 


YHRHEW 


GGMATTCCAGCfGACGACCATGTTCAGGATACAACTGAGAACTA 


YHR175W 


GGAATTCCAGCTGACCACCAfGGATGAT^GAA^CATGGAGTAC | 


YGU^IPYi/ 


GGAATTCCAGOTGACGACCATGAATGnTAAACTTTCTGCTATTGAA 


YJL024C 


GGAATTCCAGCTGACCACCATGATTCATGCAGTTCTAATATGTATG 


YGR1 BOc 


GGAATTCCAGCTGACCACCATGGAAGCACATAACCAATTTTTGAA 


YJL179W 


GGAATTCGAGCTGACCACCATGTCACAGATAGCAGAAGAAATGA 


YJLOGl W 


GGMTTCCAGC i GACO.-i CO ATG AATGG AATTC A AGTG GACATCA 


YJL208C 


GGAATTCCAGC7GAGCACCATGTGCAGTAGGATACTGTTGTCC 


YJL152W 


G GAATTCC AGGTG ACGACGATGCCGCATTTAGC CG CCGAAG 


YJL1 31 C- 


GGAATTCCAGCTGACGACCATGTTAAAAGTTCCTTTGAGTGATGT 


YJL1S1C 


GGAATTCCAGCTGACCACCATGGACAGAGACCATATTAATGACC 


YLR4»f"fG 


GG AATTCCAGOTG AC C ACC ATGG CTGTCGG AAAG AATAAG AGA 


YLR4i 5C 


GGAATTCCAGCTGACCACCATGTATCTCAGTGCCCAGCTTATG 


YLR21 2C- 


GGAATTCCAGCTGACCACCATGGGTGQAGAAATTATTACTTTGC 


YLRD2&C 


GGAATTCCAGGTGACCACCATGGGTGCCTACAAATATTTGGAAG 


YLL041C 


GGAATTCCAG CTG ACCACC ATG 1 1 G AACGTGGTATTGAGA AG G A 


YLH1 OGC 


GGAATTCCAG CTG ACCACCATGTCTAAAGGGAGGGTCMTCAG 


YIL1 36W 


G GAATTCCAG CTG ACCACCATGTCATCAAGAATAATTGTCGG C A 


YLH215C 


GGAATTCCAG CTG ACGACCATGTCCTCACAAGAAT ATACMCTTT 


YLR321C 


GGAAl 1 (JUAGCTGACCACCATGTGGCACCAAAACCAGCTTATT 


YMR260C 


GGAATTCGAGCTGACCACCATGGGTAAGAAAAACACTAAAGGTG 


YWL120C 


GGAA rTCCAGCTGACCACCATGATAAAAGTCGATACTTCCGATG 


YLR407W 


GGAATTCCAGCTGACCACCATGACTGTTTCTACTTCCAAGACC 


YMR197C 


GGAATTCCAGGTGACCACCATGAGTTCCCTATTAATATCATACGA 


YMR1DOW 


GGAATTCCAGCTGACCACCATGAGAGACTCTAATCATCGATCAT 
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YMR2^0W ! (5GAATTCCAGCTGACCACCATGCGTCTAAAAGAATTeTTACCTAA 


YMflarac ggaattccagctgagc^caTgtcttatcctgagaaatttgaagg' " 


YMR0G9W 


GGAATlCCAGCTGACCACCATGCGTTCTTCGGTATATAGTGAGA 


YNL076W 


GGAATTCCAGCTGACCACCATGTCG.CGGGAGGCA 1 l"l G ATG f 


YNL024C 


GGAATTCCAGGTGACCACCATGfiAfiARTATATTTGGTGGGTTTG 


YML12BC 


GGAATTCCAGCTGAG CACCATGTCMCGCACTCAAACGACTAC 


YNL02GC 


GGAATTCCAGCTGACCACCATGTTGCTAATAAGAAGGACGATAAA 


YMR115W 


GGAATTCCAGCTGACCACCAtGCTTITACAAGGAATGCGTTTATC 


YNL244C 


GGAATTCCAGGTGACCAOCA rGTCCATTGAGA A' t'CTG AAATGATT 


YNL334C; 


GGAATTCCAGCTGACCAGCATGACCGTCGT7ATCGGAGTCTT 


YNROiSW 


GGAATTCCAGCTGACCACCATGAAGATTTTAACCCAAGACGAAAT 


YNL277W 


GGAATTCCAGCTGACCACCATGTCGCATACTTTAAAATCGAAAAC 


YOL11QC 


. GGAATTCGAGCTGACCACCATGTCTTTTAGAAAGAAAAAACTCAAAC 


YOL123W 


GGAATTCCAGCTGACCACCATGAGCTCTGACGAAGAAGATTTCA 


YOR020C 


GGAATTCCAGCTGACCACCATGTCCACCCTTTTG.AAGTCTGCT 


Youiew 


GCA ATTCC AG CTGACCACCATGGCAAGTAACC AG CACATAGG A 


YOR305W 


GGAATTCCAGCTGACCACCATGATAAAAAACTATTTGGGACGAAG 


YPL2S7W 


GGAATTCCAGCTGACCACCATGATATCACCA 1 CAAAAAAG AGAAQ 


YPL229w 


RGAATTCCAGCTGACCACGATGATGCCCTACAACACCCCTC 


YPL038W 


GGAATTCCAGCTGACCACCATGAAACTGGCGCAAGACATGAAT 


YPRC47W 


GGAATTCCAGCTGACCACCATGGAGGTAACTTCAATGTTTCTCA 


YFL011C 


GG.iATTCCAGCTGACCACCATGAGTACAAATAATGACTTCTATTTTG 


YPR143C 


GGAATTCCAGCTGACCACCATGTCTGGTTATTTTTCAGGGTTTTC 


YOL103W 


G^^TTCCAGCTGACCACCATRGCTLi^AATG/v'LG.WTCGACAG 


YOR016C 


GGAATTCCAGCTGACCACCATCCGCG1 H 1 1 AC 1 1 IGATTGCGA 


YPL079W 


GGAATTGCAGCTGACCACGATGGGTAAATCGTATGTCCATATAAC 


YOR2«0W 


GGAATTCCAGCTGAGC ACCATGTCA A I I CAWGG rn'TGTCTTTTG 


YGH3COC1 


GGAATTCCAGCTGACCACCATGTC^ACCCTTTTTCTGATTGGA^\ 


YDLOWW 


GGAATTCCAGCTGACCACCATGGCA^GTCATTCACACAGGTG 


YDL0D5C 


GGAATTCCAGCTGAGC ACC ATG GTAGTACAAAATAG CCCAGTTT 


YPL210C 


GGAATTCCAGCTGACCACGATGMAGAAAGCAAAAAAATGGCTAAA 


YMR11SC 


GGAATTCCAGCTGACCACCATGAAAGCAACCATTCAAAGAGTAAC 


YPR052C 


GGAATTCCAGCTGACCACCATGGTCACCCCAAGAGAACGTAA 


YLR224W 


GGMTtCCAG CTGACC ACCATGAATCAGAGCGATAGCAG GTTG 


YLR375W 


GGAATTCCAGCTGACCACCATGTCGTATGTTTGATCTTAACCATT 


YMR154C 


GGAATTCCAGCTGACCACCATGAATGATTGGCATGAGTTCAATG 


YDR205W 


GGAATf CCAGC 1 GACCACCATGGATAGAGGCAGGTGGTGTTT 


YPR037C 


GGAATTCCAGCTGACCAQCATGAAACAGATAGTCAAAAGAAGCC 


YNRD03W 


GGMTTCCAGCTG^CCACCATGGGCACACTGTTTCGAAGAAAT 


YOR084W 


ggmttccagctgaccaccatggmgagaacaggttcaagaa"ag' 


YGR054W 


GGAATTCCAGCTGACCACCATGTCATCTCAGTTTTTCCTGAAAAC 


YGL1 D6W 


ggaattccagctgaccaccatgtcagccaccagagccaataaa 1 


YAU067C 


GGAATTCCAGCTGACCACCATGTATTCAATTGTTAAAGAGATTATTG 


YILC23C 


G GAATTCCAGCTG ACCACCATGAAG GCGTCGCACATTTG CTC 


YBR0G4W 


G GAATTCCAGCTG ACCACCATG GATATGGTATCACCAGTCTTG A 


been 9 


TTGCTCTTCCA TG A AACATCTGCATCG ATTCTTTAG 
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b2l43 

b.?706 


TTGCTCTTCCATGAGTGCGTTAAATAAGAAAAG 


TTQCTCTTCCATG GAAAC GACTCAAACCAGCAC 




TrGCTCTTCCATGTl TCATTGTCCn TATGCCAGC 


bCH24 


TTGCTCTTCCATG GCAATTAACAATAC AG GCTCG 


bS11G 
b1830~ 


TTGCTCTTCCATG AGT ACriCAG ATAGCATrGTA TC 


TTGCTCTTCCATGAACATGI I 1 1 I I AGGCTTAOC 


b1453 


TrGGTCTTCCATGTTCATGGCAACTTATATGACTTTT 


b2664 


TTGCTCTTCCATGATCAGGAGTCACACCATGA 




TTGCTCTTCCATG AT^ GC7 ^ AC AG AATGATTCTG A 


b3327 


TTGCTCTTCCATGAATTATCGCTATCGCGCCA 


bO&70 


TTGCTCTTCCATGGATCGTATTGTTACTTCTTCAC 


YER0Q3C 


GG AATTCCAG CTG ACCAGC ATGTCCAAC AAG CTGTTCAGGTTA 


YCLCZ7W 
YBR112C 


GG AATTCCAG CTG ACCACCATG GTAGCAACMTAATG CAGACGA 
GG AATTCCAGCTGACCACCATG AATG CGGGCG GTGAACAA AC 


YMLG79C 


GGAATTC 0 AG CTG ACCAGC ATGC ACAAAATC AC AG AAA AGCTAAG 


YFR042W 


GGAaTTCCAGCTGACCACCATGGCAGGTATCAAGTTGACGCAT 


Y01137C 

Yki in3C 


GGAATTCCAGCTGACCACCATGTGTGAATCATCAAATAAGACTGA 
G RAATTC^AGCTGACCACC ATGG AGGMCAACGTGAAATACtG 


YMG90W 


G GA ATTCCAGCTGACCAC CATGTCTG AAAAGG GCGTTAG AAGG 


YGR161C 


G&AATTCCAGCTGACCACCATGATCGCTACCTCCAGAGCCG 


VOH071 C- 


GGAATTCCAGCTGACCACC-ATGGCCTCUTCAAGTAGCACGC 



Gere 


Reverse Seq 


ygi "x-\-: 


GATCCCCGGGAATTGCCATGTTACACATCATTGCAAGC-TGATTGT 


YGR004W 


GATCCCCGGGMTTGCCATGTTATAGAGAAGGAGACATTGAAACAT 


YGR014W 


GATCCCCGGGAATTGCCATGTCAAACTTCGTTCCAACCCAGGG 


YGL2S9C 


GATCCCCGGGAATTGCCATGTGAATTGCAGGGATTATGGAATAAAA 


YBLOSOW 


GATCCCCGGGAATTGCCATGTTAGA4CTGAACAGAACCCATGGC 


YGLieeiw 


GATCCCCGGG^rrGCCATGTTATTGTGAATGTGAGTTATGCGAAG 


YDL202W 


GATCCCCGGGMTTGCCATGTTACTTTGATCCCTTCGATTCTGCA 


YAUMCC 


GATCGCC-GGG,AATTGCCATGTCATGATGATGCCGGACC-CTTC 


YDRIOiC 
YUH10SW 


GATCCCGGGGAATTGCCATGGTACATTTTCATGGTITCTTCAACTC 
HA i CGOGGGGAAt I'iiCCA 3 I'CA' i'CCAA I'AAAGC rAACACTTG' r i L- 


YAL0S4W 
YDR134C 


GATCCCCGGGMTTGCCATGCTATGGTTCGCTATTCAATATTAGAA 
GATCCCCGGGAATTGCCATGTTACAACAATAAAGCGGCAGCACC 


Yruoaiw 


GATCCCCGGGAATTGCCATGTCAACAGCAGCCCCGACCGGT 


YFL052W 


GATCCCCGGGAATTGCCATGTTAAGGAAGCGCATCTACATCTTCT 


YFL042C 


GATCCCGGGGAATTGCCATCTCAACCATACCTTTGATCCAACTG 


YBRQ35C 


GATCCCCGGGAATTGCCATGTCAATTCTTACCAGCACCAGCTCT 


YER174C 


GATCCCCGGGAATTGCCATGTTACTGTAGAGCATGTTGGAAATATT 


YBR051W 


GATCCCCGGGAATTGCCATGTTATATATGGCATGTCTTCGCATGT 


YER175C 


GATCCCCGGGAATTGCCATG.TCAGACCCTTrrGCCAAGTTTGTAA 
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YDR521 W 


GATCCCCGGGAATTGCCA rGTTACTCACCATTAAAAlGATCT TTCCC 


YERT67W 


GATCCCCGGGAATTGCCATGTTAGTTGGTATTATCA.^AATAAAAAGAC 


VER123W 


GATCCCCGGGMTTGCCAIGTCAAAAAAAAAAAGGAAAAAGAGAAAAG 


VDR41EC 


w ^L^LUJi^AAr J v_-n^H I Li I L-AL-A 1 1 1 1 1 CI AAA J rtJACTTAGCAC 




GArCCCCGGGAATTGCCATGTTAGTATGTAGGCTTAGTAACCCAA 


YDR536W 


GATCCL.CG'.iGAATTGf-.GATGTCAAGCCTCAAAAl I J'GCTTTATCG 




GATClCL-G G G AA rr WGC ATGCTATTC AAATACCG QCTTCAATATTT 


YEL04EC 


G ATGCGCGl^ AATTG CCATGC rAGGAAAGGAGGTGGl I'ACGAA 


YELCM'TW 


GATCCCUGGGAATTGCCATijTTAGAT J ( id AAAATG AQCCTG ACQ A 


YDL233C 


i^ATtAjuCGGUAAl 1 CaCGATGCTAAATCTGGTAGAG J JGGTGGC 


YBR282W 


G ATCCCCGG G AATTG CC ATGTTATCCACG CTCCTTATAACATGAA 


YBR25BC 


GATCCCCGGGAATTGCCATGTTACGTACTTCCAI J 1 UCTTCCTCT 


YCLD01W-A 


GATCCCCGGGAATTGCCATGTCAGTTCATCAAAATTGAAATTTCTAACCA - 


YBR274W 


GATCCCCGGGAATTGCC ATGTCAGTTGGGAATTAG GATA ATATC C 


YHR09QC 


GArCCCCGGGAATTGGCATGTCAGTTACG rr rTCt 1 1 1 CAGTTTGT 


YGR121C 


GATC^CGGGGAATTGGCATGTTACCTATTGGCAGGATCTTCTTGA 


YGFM 27W 


GATCGCCuGGAATTGCCATGTTACAAJ 1 IGAATTTAAACC 1 TTTTTCC- 


YGRi^or; 


GATCC'^CGGGAATTGCCATGCTACATG 1 I'AAGTTCTTGTTCCTCC 




GATCCGCGGGAATTGCGATGTTATATACTCAATCCAAAACAGGGAA 


YKL051W 


GATCCCCGGGAATTGCCATGTCATACGACTACTTGAATAGATTCG 


YKLl£0*A f 


G ATC CCl-GGGAATPj CCATGTTMTTA I GGCCTAAAACTCTCGAC 




GAIOCCCGGG^TTGCCATG'ITAGTGATTGTTGTAAGTGTTCTGC j 




GATGCCGtiGG,<\ATTGCCATGTTACAAATAATGG'rCAATGTTGGGG 


w LC4<if 


J LCU ■*<■> bAATTGC CATGC FAaaT;V\aCTGTCCCCTGATTCTT 


YKL1 32C 
YGR12SW 


wATuGUL'GUGAATrGCCATGCTATACTGGCAAGTGACAGTTGTG ~ 

gatccccgggaattgccatgttaatcgaaaattctatgaaaaaaccc — 


YKL070W 


GATl-CGCGGliAATTGCCATGTGAGAAAGGCTCCACTTTACTTCG f 




GATCCC^G GGAATJ GCCATGTTACTCGCTCTTTTTTGAGlTACATG 


YHR130C 


GA 1 gccggggaattgcgatgctaattcctg>;tgccaagtaacga 


YI_070C 


GAj CCCCGGGAA 1 1 ycCATG 1 1 AGTGGAAAAACTTCTTCATCTTTTC "* ~ 


r ml tfoVV 
YiR022W 


GATCCCCGGGAATTQCCATGTTAQTATCTAAATGGTrGAGAGTAtG 
GATCCCCGGGAATTi=CCATL-iCTACTCGCCCCCCAGCAGAG 


YJU089W 


G ATCCCCGG GAATTG CCATGTTAG AAGGTCGAGTTC A A AATATTCT _ 


YJL172W 


GATCCCCGGGAAT i GCCATGTTAAGCGTATTCGTTAACATTAACGA 


YHRl 13W 


GATCCCCGGGAATTGCGATGTTAGACAACAATTTCAC ATTGTA1 Gia 


YHR175W 


GATGUGUUaiaAATT^CCAtGTTAATGGCAGGCGARGGAGCTG 


YCR212W 


GATCCCCGGG AATTG CCATGC 1 AHTATAAATTTAAGTAATCTTTCATAT 


YJL024C 


GATCCCCGGGAATTGGCATGTTA 1 1 UUCCCGTTGCCCATTGTG 


YGRiacte 


GATCCGCliGGAATTGCCATGTTAGAAGTCATCATCAAAGTTAATTTC 


YJL1 79W 


GATCCCCGGGAATTGCCATGTTAATTCTTCATCAATGCCTTTAGATT 


YJL0C-1W 


u "' ^wijuguw 1 i tntjLrM 1 (.3 1 1 A 1 Ats 1 1 G If CArATTCATCAGGGT 


YJL20SC 


GATCCCGGGGMTTGCCATGTCAATTCCTTI-rTTTTGGAGGAGGT 


YJL152W 


GATCCCCGGGMTTGCGATGTCACGCAGACATGCGACTGCG 


YJU31Q 


G ATCCCCG G G AATTGCC ATGTTACATn CA'ITCA \ GTCTGA 


YJL151C 


GATCCCCGGG AATTG CCATG GTAAGTACG GCCGGAAG AG AGC 


YLR441C 


GATCCCCGGGA a iTTGCCATGTTACACAGTTTCCAAGACTTCGTC 
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YLR415C 


GATCCCCGGGA4TTGCCATGCTACTTCCAAACAACTGGTCCAGA 


YLH212C 


GATCCCCGGGAA,TTGCCATGTTATACTAATTTATGATCACCQTCGG 


YLR029C 


GATCCCICG'-GMTTGCCATGTTATTTTCTGTATCTCCACAAGGAG 


VLUM1C 


G ATCCCCGGG A ATTG CCA 1 GC 1" AGGC A A ATGCCAAAG ATTTCTTA 


VLmooC 


GATCCCCGGGAATTGCCATGCTAGTCTCTATTTCTTCCfGGGAAC 


YIL1S6W 


GATCCCCGGGMTTGCCATGCTAGTCCTTTTTCGAGCTCCAGAA 


YLFS215C 


GATCGCCGGGAATTGCCATGCTAAGTTTCATTCTCACTATCACTG 


YLR32X 


GATCCCCGGGA^GCCATGCTACATTCTCATTGTGGTTTCTAAG 


YMR260C 
YNL1S0C 


GATCCCGQGGAATTGCCATGTTMTCATAAATAGTTTCATAAGTGTGT 


G ATCCCCGGG A ATTG CCATGTCACTTCCTATG CAAAATGCTTAATA 


YLF1407W 


G ATCCCCGGG A ATTG CCATGTGAGTCATGG CATGCCTTGGC A 


YWR197C 


GATCCCCGGGAATTGCGATGCTAAAATGAAGACAGCCACAATCTG 


YMftlOOW 


GATCCCCGGGAATTGCCATGCTATTGATTGTTTGTTCCACGGACT 


YMR210W 


GATCCCCGGGAATTGCCATGTTATGAAGTCCATGGTAAATTCGrrG 


YMR31EC 


GATCCCGGGGMTTGCCATGTTACATGAGGTTCATGTTCATGTTAG 


YMR069W 


GATCCCCeGGAATTGCCATGTTATTTTTTACTTAATTTCATCCATTTAG 


YNL076W 


GATCCCCGGGAATTGCCATGTTATGTATCACAACTATTAAATTCAGTT 


YNL024C 


GATGCCGtiGGAATTGOnATGTTAATCTCTTTCAAAACAGACAGCAA 


YNL125C 


GATCCCCGGGAATTGCCATGCTATTTTTCACTTTGGCTGTTGCC 


YNL029C 


GATCCCCGGGAATTGCCATGTTAACTCTCTTGTCCCGATTTCTC 


yniri i sw 


Ci-iTCCCCGGGAATTGCCATG'lTAGTTTGTCA^GTGAGTATTGTGAA 


YNL244C 


GATCCCCGGGAATTGCCATGTTACGAATCAlSTCCGATTGGACtT 


YNLSS4C 


GATOCCCGGG^TTGCC ATGTT AAGCTGG AAG Ah^I CCfl ATCTCTT 


VMR018W 


GATCCCCGGGAATTGCCA'I G IIAIJI O/yvUiViGI rCAACAATTTTTCT 


YNL277W 


GATCCCCGG GAATTGCC ATGT r AGTCTTCATGCTTATC ACAGAAC 


YOL113C 


GATCCCCGG GAATTGC C ATGTC ACTTCAAAGTCTCTGG A ATATG A 


YOL123W 


GA i CCGCGG GAATTGCCATGTTATTCGTCTTCTTCC A AAGTTTGAG 


vonoaac 


GATCCCCGG GAATTGCCATGCTATG AGCGATG CCGTTTTGTG AA 


YDL116W 


GATCCCCGGGAATTGCCATGTTA.\TAATTGAATTTAATTTTACTTCT 


vonaosw 


GATCCCCGGGAATTGCCATGTCACCGACTCAT7TTGTTAAGCTTG 


YPL237W 


GATCCCCGGGAATTGCCATGTTACTCATCTTCATAGACGTGGAAG 


YPL22&W 


eATCCCCGGeMTTGCCATGCTAACATTTCTTATTATCTCTATATATC 


YFL03BW 


GATCCCCGGGMTTGCCATGCTAAGTGCTTTTrrCGTGTTGAGfA 


YPF047W 


GATCCCCGGGMTTG CC ATGTC AH TrTGTCCCTTTATATC AATTTTT 


YPLD11C 


GATCCCCGGG A ATTG CC ATGTTAG CGTTTTTTTTTGCCCTTCTTC 


YPR14SC 


G ATCCCCGGG AATTG CCATGC 1 AAA 1 11 'CGAAACGATTTAGAAGTTT 


YOLinSW 


G ATCCCCGGG AATTG CC ATgCTAAGACTTG AAATTAATTAATTCG GG 


YQR016C 


GATCCCCGGGAATTGCCATGTCACTGTATCTCGCTGTGACAATC 


YPL079W 


gatccccgggmttgcgatgctattgtaattcccttatagtgttca 


YOR260W 


GATCCCCGGGAATTGCCATGTTATTTAAGCTCGAAATGGCTATTGA 


YDR360C 


GATCCCCGGGAATTGCCATGTCATfGTGGAAGAGGTCTTCTAGG 


YDLOROW 


GATCCCCGGGAATTGCCATGTTACATACCATTCCAAGGTAACGAA 


YDU0C5C 


GATCCCCGGGAAT7GCCATGCTATATATTGAAGCCGCTGAGGTC 


YPL210C 


GATCCCCGGGAATTGCCATGCTACTTACGTACTAAAATAGTCTGTT 


YMR116C 


GATCCCCGGGAATTGCCATGTTACTGAGCCAGTAAATACGTTCGT 


YFR052C 


G ATCCCCGGG A ATTGCC ATGCTAAGCCAAAGTGG CGTTATATAAC 
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YLR224W 


GATCCCCGGGAATTGCCATGTCATCTTCGAAGATAAGGGGTATTC 


YLR275W 


GATCCCCGGGAAl iGLJCAtm I AG J UAAGAGGUG 1 1 1 1 1 AA(JA(JA 


YMR154C 


GATCCCCGGGAATTGCCATGTTATTTTGGTATCACATCATCGGAG 


YDUSDfiw 


GATa-a;GGGMTTGCCATGTCAAT7TGCTATAGGCTGTAGCGG 


YPR037G 
YNR003W " 


GATCCCCGGGAATTGDCATGTTAGAACTGAATTATTTCACATTGTCT 


GATCCCOGGGAATTGGCATGTTACATTGGGAAGGGCATCTGAGA 


YOR084W 


G ATCCCCGG G AATTG CC ATGTT AC AGTTTTTGTTTAGTCGTTTTAAG 


YGR054W 


GATCCCCGGGAATTGCCATGTTATTCATCGTTCGAACJCCAAC I TT 


YGL106W 


GATCCCCGGGMTTGCCATSTCATTGTCTCAAAACATCTTCGATG 


YAL0S7C 


GATCCCCGGGMTTGCCATGTTATTTTTCATCAGATACTGATAAGGT 


YIL0£3c 


G ATCCCCGCGAATTGCCATGTCAATC CTCATCCATCAGCGCC A 


YBR061W 


GATCCCCGGGAATTGCCATGCTAAAATATGGAGGAACTAGGTTTAA 


bOD19 


TTGCTCTTCGTTAAACTGATGGACGCAAACGAACG 


b2143 


TTG CTCTTCGTTATTTCTTACGCGCGTATTTCAGTG 


b2796 


TT G CTCTTCGTTAGCTG AAC AG AG AGTAGAAG ATT 


b2082 


TTG CTCTTCGTTACATCCACATA.ATTTGCTGCCC 


bQ124 


TTG CTCTTCGTTACTTCAC ATCATCCGGC AGOG 


b3iie 
biaao 


TTG CTCTTCGTTAAAACAGTTTGTATACG ATGTTCAC 
TTG CTCTTCGTTACTTG ACGGG AG GGGGTTGT 


M453 


TTG CTCTTCGTTAAGTCG CCGTTTCAGQCTTAA A 


b2564 


1 Itsl^lVI IUGI I MX 1 I UUUWiUOA I UU'JG 1 G 




TTG OTCTTCGTTACC 4GG CGGT *T">GTAA AGCI' 


b33£:7 


TTG CTCTTCGTTAATTA ATCATTG AGTTA AGTTG A AG A 


b0970 


TTG CTCTTCGTTAATCGGGGCTAGCG AAGCCC 


YERD03C 


GATCCCCSGGAATTGCCATGCrAATTTGGTTCCACAAAGGCTCTA 


YCL027W 


GATCCCCGGGAATTGCCATGTGAGTCGTATTCTTGGAGACAGTC 


YER1-I2C- 


GATGCCCGGGAATTGCCATGTTAGTOGTCGTAGTTTTCATGTTCT 


YNLC79C 


GATCCCCGGGAATTGCCATGTCACAAGTTTTCCAQAGATGCAGC 


YFR042W 


GATCCCCGGGAATTGCCATGTCAriTTGTTAATAGTITFTTGTATGCT 


YEmSTC 


gatccccgggaattgccatgttatttcttgggtataagtgtcagtc 


YKL103C 


GATCCCCGGGAATTGC-CATGTCACAAC-TCGGCGAATTGATCGTA 


YNL090W 


gatccccgggaattgccatgttataaaattatgcaagagttagccc 


YGR161C 


GATCCCCGGGAATTGCCATGCTATTTCAATGAACCaGTTTGGAATC 


YDR071C 


gatccccgggaattgccatgctagttgtcgtattcttcuttaatta 



03 1 8.0.1 Vector preparation 

031 9.0.1 The preferred binary vector 1 bxbigResgen for yeast and 1 bxSuperCoLb 
for E.coli, which is based on the modified pPZP binary vector backbone (comprising 
5 The kanamycln-gene for bacterial selection; Hajukiewicz, p. et al,, 1994, Plant Mol. 
B3of. f 25: 989-994) carried the selection marker bar-gene (De Block ef al. r 1937. EMBO 
J. 6, 2513-2518) driven by the mas 1 promoter (Valten et al., 1984, EMBO J. 3, 2723- 
2730; Mengiste, Amedeo and Paszkowski, 1997, Plant J. 5 12, 945-948) on its T-DNA. 
In addition the T-DNA contained the strong double 35S(Kay et el., 1087, Science 236, 
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1299-1302} for yeast or Super promoter {Nf et al., 1995, Plant Journal 7, 36 1-676) for 
E.coll in front of a cloning cassette followed by the nos-termlnator (Depicker A. Stachol 
S. Dhaese P. Zambryski P. Goodman HM. Nopafina synthase: transcript mapping and 
DMA sequence. Journal of Molecular & Applied Genetics. 1(6):56l-73 r 1932.). The 
5 cloning cassette consists of the following sequence: 

0320.0.1 Teast: JT-GG A ATTCCAGCTG ACCACCATGGCAATTCCCGGG G ATC- 
3 or 

0331.0.1 E.coli: 5T-TTG CTC TTC GAT GGC AAT GAT TAA TTA ACG AAG AGC 
AA-3', respectively. 

10 0322-0.1 Other selection marker systems, like the AHAS marker or other 
promoters, e.g. superpromotor (see above), 35S promoter (see above) , Ubiquitin 
promoter (Call is et al., J, Biol. Chern., 199Q r £65: 1 2436-1 249<3; US 5,510,474; US 
6,020,190; Kawaileck et al.. Plant. Molecular Biology, 1993, 21: 673-684} or 34S 
pronator (GenBank Accession numbers M59930 and X16673) were similar useful for 

15 the instant invention and are known to a person skilled In the art. The vector was 
linearised with EcqR and Smal for yeast or Sma! and SacJ for E.coli using the 
standard protocol provided hy Uio supplier (MB I Fei'menLas, Germany) and purified 
using Qfaoen columns (Cfogen, Hiiden, Gcmiany}, 
0323.0.1 Ligation and transformation 

£0 0324.Q.1 Preswjt. QRF fragments (- 1D0 ng) were digested by EcoRI and Smal 
for yeast and Smal and Sad for E,coli using the standard protocol provided by the 
supplier (MB! Fermentas. Germany), purified using Qiagen columns (Qiagen, Hiidcn, 
Germany) and wen* ligated into rhe cionfop. cassette of the binary vector systems (~ 30 
ng) using standard procedures (Maniatls et al.V 

25 0325.0.1 In the case of internal EcoRI. Smal and Sacl restriction siles a blunt end 
cloning procedure was applied, Ths undigested ORF fragments were directly purified 
and lipated into (lie cloning cassette of the binary vector. In this case the EcoRI 3ite 
was refilled by Klenow reaction and the Sacl sits blunted Pfu DIMA polymerase, 
0326.0.1 Legation products were transformed into E.coli (DHSalpha) using a 

30 standard heat shock protocol (Maniatis et al.). Transformed colonies were grown on LB 
media and seiccfed by respective antibiotics (Kml for 16h at 37 °C. Positive clones 
were identified by control PGR reactions using a combination of a vector specific and 
the respective ORF specific primers. 
0327.0.1 Plasrhidpreparatlon 

35 0328.0,1 Plasmid DNA was prepared from positive clones using standard 
protocols (Giagen Hilden, Germany). 
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0329:0.1 Transformafi'on of Agrobacteria 

0330.0.1 PlasmkJs wore transformed into Agrobacterium tumefaciens 
(GV3101 P MP90; KcrncK and Schcll, 1986, Mol. Gen. Genet. £04: 383-396) using heat 
shock or clectroporation protocols. Transformed colonies were grown on YEP media 
5 and selected by respective antibiotics (RifVGent/Km) for 2d at 28 D C, These 
Agrobacterium cultures were used for the plant transformation. 
0331.0.1 Arabidopsis thaOana was grown and transformed according to standard 
conditions Bechtold 1993 (Bechtold, N., Ellis, J., PeBeticr, G. 1993. In planla 
Agrobacterium mediated gene transfer by infiltration of Arabidopsis thaliana plantsC.R 
10 Acad,Sci.Parrs. 31 6:1 194-11 99); Bentetal. 1994 (Bent. A., Kunkel, B.N., Dahlbeck, D., 
Brown, K.L., Schmidt, R., Giraudat, J., Leung, J., and Staskawicz, B.J. 1994; PPCS2 
of Arabidopsis ttiaMsirta: A leucin -rich repeat class of plant disease resistant genes; 
Science 265: 1S56-18S0). 

0332.0.1 Transgenic A. thaliana plants wore grown individually in pots containing 

15 a 4:1 (Wv) mixture of soil and quartz sand in a York growth chamber. Standard growtJi 
conditions were: photoperiad of 16 h light and 8 h dark, 20 X, 60% relative humidity, 
and a photon flux tensity of 150 U.E. To induce germination, sown seeds were kept at 4 
U C, in Hie dark, for 3 days. Plants were watered daily unlit they were approximately 3 
weeks old at which time drought was imposed by wfh holding water. Parallel y, the 

20 relative humidity vaas reduced in 10% Increment every second day to 20%. After 
approximately 12 days of withholding water, most plants showed visual symptoms of 
injury such as wilting and leaf browning, whereas tolerant plants were identified as 
being visually turgid and healthy green In color. Plants wen scored Tor symptoms oi 
drought injury in comparison to neighbouring plants for 3 days in succession. 

25 0333.0. 1 Three successive experiments were conducted. In the first experiment, 
10 independent T2 lines were sown for each gene heing tested. The percentage of 
plants not showing visual symptoms of injury was determined. In the second 
experiment, the lines that had been scored as tolerant In the first experiment were put 
through a confirmation screen according to the same experimental procedures. In this 

30 experiment, plants of each tolerant line were grown and treated as before, in the third 
experiment, at least 7 replicates of the most tolerant line were grown and treated as 
before. The average and maximum number of days of drought survival after wild-type 
control had visually died wore determined. Additionally measurements of chlorophyll 
fluorescence were made in stressed and non-stressed plants using a Mni-PAM (Heinz 

35 Walz GmbH, Effeltrlch. Germany). 

0334.0.1 In the first experiment, after 12 days of drought, the control, non- 
transgenlc Arabidopsis thalana and most transgenic Nnos expressing other transgenes 
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in the test showed extreme visual symptoms of stress incEuding necrosis and cell 
death. Several plants expressing the genes retained viability as shown by their turgid 
appearance and maintenance of green color. 

0335.0.1 The second experiment compared a smaller number of independent 
5 transgenic lines for each gene but a greater .number of progeny within each 
independent transformation event. This experiment confirmed the previous results. 
Those lines containing the specific SRP encoding yeast genes survived longer than the 
controls. In some oases the transgenic line survived more than 3 days after the controls 
had died. 

10 0336 Ji. 1 According to the results of the first arid second experiments some major 
lines containing the specific SRP encoding yeast genes were identified, which showed 
the bast results with regard to the average days of survival after wild typo and'or tho hit 
percentage. 

0337.0. 1 In a third experiment these major lines were tested with multiple 
15 replicates (4 80 plants per line). The average number of days the plants of the major 
line survived longer than wild-type was measured. I.e., the number T maans that, on 
average, the plants overexpressfng tills ORF, on averaged survived 1 day longer than 
wild-type. The value for WT in this column is 'C. The result* are summmarised in table 
3. 

20 Q33SX).i Table 3: Drought tolerance oi transgenic? Atabidopsis thalfana 
expressing the various SRP encoding genes from Saccharornyces asr&vlsize or £ coii 
sftsr imposition of drought stress on 3 week old plants in a third experiment using 
severEil plante From one transgenic line (e?;perim&ni 3). Drought tolerance is measured 
for the Indicated number of transgenic pfants (Plants tested) as the average number of 

25 days (Average days of survival after WT) that tiie transgenic plants survived after the 
control (untransformed wild type). The* hit percentage indicates the fraction of Lhe 
tested plants of tine major line ihat was actually resistant, i.9. Hie number '50' indicates 
that half of the tested plants were resistant (survived longer than WT). For WT, this 
column lias the value '0". 



Sequ. ID 


Gene 


Plants 


Average days of survival 


No. 


tested 


after WT 


1 


YGL263W 


12 


1,17 


3 


YGR004W 


11 


1,36 


5 


YGR014W 


11 


0,82 


7 


YGL23SC 


13 


2,4 


9 


YBLQ60W 


14 


1,6 


11 


YGL166W 


14 


1,07 


13 


YDL202W 


15 


0,47 



15 i YAL046C 


14 


1,9 


17 ! YDRI01G 


f4 


3,57 


19 YDR103W 


14 


0,5 


21 YAL064W 


33 


2.29 


23 YDR134C 


13 


0,& 


25 


YFL031 w 


13 


1,3 


27 


YFL052W 


14 


1.1 


23 


YFL042C 


11 


1y3 


31 


YBRD25C 


11 


1,4 


33 


YER174C 


22 


1,05 


35 


YBR051W 


10 


1,2 


37 


YER175C 


11 


1,7 


39 


YDR521W 


14 


0,5 


41 


YER167W 


35 


0,66 


43 


YER123W 


11 


£,2 


45 


YDR415C 


7 


2,71 


47 


YEL052W 


4 


1.5 


49 


YDR536W 


14 


1,5 


5i 


YDR313W 


7 


3,14 


53 


YEL045C 


14 


i,64 


55 


YEL041W 


13 


1.77 


57' 


YDL23SC 




1,2 


59 


YBR282W 


14 


1,79 


61 


YER258C 


g 


3,4 


S3 


YCL001W-A 




1.78 


65 


YER274W 


14 




37 


YHR030C 


8 


4,5 


39 


YC3R121C 


40 


1,6 


71 


YGR127W 


S 


1,4 


73 


YGR150C 


12 


2,6 


75 


YKL037W 


14 


0,73 


77 


YKL051W 


ie 


2,4 


79 


YKL120W 


14 j 0,64 


31 


YKL011C 


12 1,9 


83 


YKL017C 


10 


1,8 


85 


YKL049C 


80 


1,92 


87 


YKL132C 


33 


i r a2 


39 


YGR126W 


8 


2,3 


91 


YKL07GW 


14 


£.1 


93 

""95 


YKL05BW 


9 


1,44 


YHR130C 


9 


1,3 


97 


YIL070C 


13 
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99 


YHR1 95 W 


14 


1,0 


101 


YIR022W 


14 


1,07 


103 


YJL039W 


14 


0,86 


105 


YJL172W 


11 


0,32 


107 


YHR113W 


15 


2 


109 


YHR175W 


9 


0,78 


111 


YfiRP12W 


13 


1.4R 


113 


YJL024C 


13 


0,60 


115 


YGR180C 


14 


2,9 


117 


YJL17GW 


18 


1,3 


119 


YJLO01W 


14 


1,8 


121 


YJL208C 


12 


1,4 


123 


YJL1 52 W 


13 


1,3 


125 


YJL131C 


14 


0,6 


127 


YJL151C 


14 


1,9 


129 


YLR441 C 


10 


2 


131 


YLR415C 


14 


1,6 


133 


YLR212C 


13 


0,64 


135 


YLR029C 


14 


1,50 


137 


YLLQ41 G 


13 


0.92 


139 


YLR105C 


14 




141 


VI LI 35 W 


e 


2,25 


143 


YLR215C 


13 


1,77 


145 


YLR321C 


14 


1,29 


1^7 


YMR260C 


i i 


2 0& 


H9 


YNL120C 




2 


151 
153 
155 


VLR407W 
YMR197C 
YMR100W ' 


12 
14 
'"" 12 


1,17 
" 0,57 
",25 


157 


YMR210W ; 10 


1,1 


159 


YMR318C 13 


0,85 


161 


YMR069W 8 


1,25 


163 


YNL076W 13 


1,31 


165 


YNL024C 13 


1,08 


167 


YNL125C 4 


1,75 


169 


YNLQ29C , 13 


1,92 


171 


YMR115W 


12 


0,75 


173 


YNL244C 


11 


1,55 


175 


YNL334C 


14 


1,5 


177 


YNR018W 


14 


13 


179 


YNL277W 


14 


1.14 


1B1 


YOL116C 


14 


171 



IIHI 



183 


YOL123W 


14 


0,71 


185 


YOR020C 


12 


1,33 


1B7 


YOL116W 


13 


1,08 


189 


YOR305W 


15 


1.2 


191 


YPUWW 


6 


2.5 


193 


YPL220w 


5 


2 


195 


YPL033W 


10 


1=3 


197 


YPR047W 


11 




199 


YPL011C 


12 


0,75 


201 


YPH14SC 


10 


VI 


203 


YOL103W 


12 


0.75 


205 


YOR016C 


14 


0,70 


207 


YPL079W 


15 


1,33 


209 
211 


YORy&yw 


7 


1,29 


YOR360C 


15 


1.53 


r 213 


YDL060W 


15 


o r e7 


215 


YDLGG5C 


15 


1 


217 


YPL210C 


15 


1,13 


219 


YMRnac 


14 


1*14 


221 


YPR052C 


14 


1,07 


223 
225 


YUR224W 


10 


2,1 


YLR275W 


2 


2M 


227 


YMR154C 


1fi 


1,27 


229 


YDR205W 


12 


1,08 


£31 


YPR037C 


13 


2.17 


2-33 


YNR006W 


14 


2,29 


235 


YOR0S4W 


10 


2,2 


237 


Y6R054W 


14 


1,5 


239 


YGL10SW 


13 


3 ; 46 


241 


YALD67C 


13 


1,62 


243 


Y!L023c 


15 


1,73 


245 


YBRQ64W 


1S 


1,13 


247 


b0020 


13 


0.73 


249 


b214S 


15 


3.13 


251 


b2796 


15 


2,33 


253 


b2082 


14 


2,43 


255 


b0124 


15 


2 r S7 


257 


b3116 


15 


1.07 


259 


b1S30 


15 


2.07 


261 


b1453 


14 




263 


b£Q64 


13 


1,85 


265 




15 


1,87 
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267 


b3327 


15 


1,47 


269 


h(K?70 


15 


1,33 


271 


YER003C 


5 


1 


273 


YCLD27W 


9 


0.56 


275 


YBR112C 


10 


0.5 


377 


YNL079C 


0 


0.67 


279 


YFR042W 




0.7B 


2B1 


YER1S7C 


3 


{] 


£33 


YKL1C3C 


9 


1 


2B5 


YNL090W 


6 


0.83 


287 


YGR16TC 


7 


0.8S 


~" 289 


YDR071C 


9 


0.70 



0339.0 ,1 In a further experiment, for individual major lines, other lines containing 
the same gene centruct, but resulting from a different f reformation event we e tested. 
In these lines, the specific SRP encoding yeast genes is incorporated at a different sits 
En the plant genom. The results are summmaiised in fable 4 in accordance to table 3, 
The resuls- demonstrate the- dependence of the stress tolerance and/or resistance! in 
plants on the expression of Ihe -3RF, ratlier than the insertion event. 
u3a<?.<M Table A: Drought tolsrEincei of transgenic Arabidopsis tha liana 
expressing selected SRF encoding genes from Saccl!arorTiyt;e& cerevisiae or E. coli 
after imposition of drought stress on 3 week old plants in a third experiment using one 
plant from severaJinde pendent transgenic lines each (experiment? 3). Drought tolerance 
is measured for the indicated number ot transgenic pfante (Plants tested) as the 
average number of days (Average days of survival after WT} thai the transgenic ptante 
survived after the control (untnansformed wrld type). The hit percentage indicates the 
fraction of the tested pfarrts of the major line that was actually resistant, I.e. the number 
'50' indicates that half of the tested plants were resistant (survived longer than WT). For 
WT r this column has the value '0'. 



Sequ. ID) 




dumber 


Average days of 


Ho. 


Gene 


other lines 
tested 




survival after WT 


1 


YGL263W 


7 


1,43 


3 


YGR004W 


8 


1 


5 


YGRC14W 


G 


0,75 


7 


YGL239C 


5 


1 


9 


YBLoeow 


S 


2 


11 


Y6L166W 


8 


0,63 


13 


YDL202W 


6 


6,2& 



WO M04.W2398 
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102 



15 


YAL046C 


7 


1.3 


17 


YDR1Q1C 




1,1 




13 


YDR10BW 








21 


YAL0G4W 


3 


3 




23 


YDR134C 


e 


2.2 




"""25 


YFL031W 


9 


2,3 


27 


YFL052W 


5 


1,4 


31 


Y3R025C 


5 


1,2 


33 


YEH174C 




0,5 


35 


YBR0S1W 


S 


1.3 


37 


YEJ-T175C 


4 


:,4 


39 


YDR521W 


3 


o,v 


43 


YFR123W 




0,3 




45 


YDR41SC 


7 


M 




47 


YEL052W 


3 


1,33 


49 


YDR536W 


8 


1,25 


51 


YDRS13W 


4 


1,5 


53 


YEL04-EC 


J5 


1|2 




55 


YEL041W 


a 


0,88 




57 


YDL23SC 




0,17 


59 


YBR282W 




2.2 


61 


YBR^SSC 




1.7 




83 


YCL001W-A 


7 


0,B7 




55 


YBR274VV 






67 


YHRO90C 


6 


3.7 


69 


YGR121C 


9 


0.8 


71 


YGR127W 


R 


2,5 


73 


YGRIoOC 


5 




7-5 


YKL(K!7*V 


S 


0,78 


77 


YKL051W 




1.8 


79 


YKL120W 


e 


O r S3 


B1 


YKU011C 


5 


1.4 


S3 


YKL017C 


5 


0,S 


35 


YKL049C 


a 


1,4 


87 


YKL132C 


7 


U,7 


39 


YGR126W 




1,3 




91 


YKL070W 


e 


2 




93 


YKL05BW 


e 


0,33 


95 


YHR130C 


9 


2.1 


97 


YIL070C 


7 


071 


99 


YHH195W 




2.1 


101 


YIRQ22W 




1,22 


103 


YJLOOSW 


7 


0,8 


105 


YJL172W 


4 


1 




107 


YHnnaw 


( 


1,E 




109 


YHF175W 


3 


1 



1(13 



111 


, YGR212W 


a 


0,83 


113 


YJL024C 


e 


1,33 


115 


YGR1B0C 


3 


2,7 


117 


yjli /aw 


a 


1JS 


119 


YJL001W 


9 


0,7 


121 


YJL20EC 


6 


1,7 


123 


YJL152W 


a 


0,3 


125 


YJL131C 


6 


1 


127 


VJL151C 


a 


1,6 


120 


YLR441C 


7 


2.S 


131 


YLR41SC 


a 


0,3 


133 


YLR21 20 


7 


2,14 


135 


YLH029C 


3 


npn 


137 


YLL041C 


7 


0,36 


139 


YLR105C 


7 


0,20 


141 


YIL136W 




1,75 


143 


YLR215C 


3 


1,25 


145 


YL.H321C 


7 


0,86 


147 


YMR260C 


8 


0,08 


149 


YNL120C 


9 


1 P 5G 


151 ■ YLR4Q7W 




0,4 


153 | YWF1S7C 


9 


1,22 


155 


YMR10QW 


S 


0,38 


157 


YMR210W 


0,98 


159 


YMR31 HC 


8 


0,63 


161 


YMR06QW 


9 


0.44 


163 


YML076W 


4 


1,75 


135 


ynlk:4C- 


S 


1,70 


167 


YNL125G 


7 


Z,'\A 


163 


YNL0Z3C- 


° 


1.&B 


171 


YMRIIbW 


y 


1,44 


173 


YNL244C 


8 


0,28 


175 


YNL334C 


8 


1,38 


177 
179 


YNIW1BW 


s 


1,22 


YNL377W 


8 


1 


181 


YOL11BC 


9 


0,RE3 


183 


YOL123W 


8 


0,8S 


185 


YOR020C 


9 


0,44 


187 


YOL116W 


9 


1.67 


169 


YOR305W 


7 


0,23 


191 


YPL267W 


4 


0,75 


193 


YPL229W 


5 


1,6 


195 


YPL038W 


5 


0,4 


197 


YPR047W 


2 


1 


199 


YPL011C 


e 


0.5 


201 


YHH14ST; 




0,33 



203 | YOL103W 


9 


0,33 


205 ; 


Yoroiec 




0,56 


211 


YOR360C 


& 


0,38 


213 




B 


0,5 


215 
217 


YDL005C 


9 


0,44 


YPL210C 


B 


1,6 


219 


YMR110C 


10 


1.1 


221 


YPR052C 


7 


0 f 3fi 


223 


YLR224W 


9 


1,22 


225 


YLR275W 


3 


1,75 


227 


YMR154C 


9 


1,11 


229 


YDR205W 


4 


1 


231 


YHHD37C 


5 


3,4 


233 


YNFOOOTV 


a 


0.75 


235 


YOR084W 


6 ; 0,B 


239 


YGL103W 


7 j 2.14 


241 


YAL067C 


6 


1,63 


243 


YIL023O 


f 


3 


245 
247 


YBR064W 

""l)0020 




0,71 




1,5 


245 
251 


b214S 


10 


0,1 
0,72 


263 
255 


b®m 
■m.-4 


9 


1,22 


257 


banc 


& 


1 


259 


bl 330 


7 


1,71 


261 




e 


1.13 


263 


b2St>4 




1 


267 




10 


0,8 


259 


b0970 


8 


1,5 


271 


YERQG3C 


12 


2,09 


273 


YCL027W 


14 


2,14 


275 


YHR112C 


11 


3,3 


£77 


YNL079C 


13 


2,69 


£79 


YFfflMPW 


7 


P,3 


231 


YER137C 


13 


2,2 


283 


YKL1 03C 


10 


2,8 


235 


YNL090W 


12 (4,33 


237 


YGR1G1C 


12 


£89 


YDR071 C 


n |a 



0341.0.1 Chlorophyll fluorescence measurement of photosynthetic yield 
confirmed that severe drought stress completely inhibited photosynthesis in the control 
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plants, put the transgenic major lines maintained phoLosyntnstic function longer {Table 
5). 

0342.0.1 Tabie 5: Drought tolerance of transgenic Arabldopsls thaliana 
expressing the various SRP encoding gcnoa from Saccharomyces cerevisiae or E. coii 
5 after imposition of drought stress on 3 week old plants in a third experiment using 
several plants from one transgenic line (experiment 3). Drought tolerance is reported 
as photosyntftetic yield measured by chlorophyll fluorescence measured at three 
different time point during the drought stress experiment, and compared to tho 
untransfornied wild typa control. For each transgenic line, the average of 5 replicate 
10 plants is indicaled, Ihe wild type value is the average of 20-25 plants measured in the 
same experiment. 



Saqu. ID 

No. 


Ctene 


tr«rt 

c 
yield 

t?a^ 
: : rtar 
flrjEil 




XheM 

c 

yield 

*f*er 
final 

ill* 


w type 


theti 

day* 
•I' ,. 
final 

rinp 


wife iyp& 


1 


YGL263W 


751 


zee 


765 


£54 


234 


10G 


3 


YGR004W 


753 


766 










5 


YGR014W 


752 


786 


752 


654 






7 


YGL239C 


782 


757 




610 






g 


YEL0&0V;' 


743 


757 


782 


610 


1GB 


IS 




YGL1G6W 


752. 


733 


747 


709 






13 


YDL202W 


7U0 


766 


soa 


548 






15 


YAL046C 


72 FJ 


73G 


75S 


519 


£16 


20 


19 


YDH108W 


755 


736 


739 


709 


0 


SO 


23 


YDR134C 


757 


7G0 


765 


549 


273 


20 


25 


YFL031W 


763 


760 


7I36 


349 


7E4 


20 


27 


YFLOSiW 


757 


757 


753 


610 






29 


YFLCM2C 


743 


757 


780 


S10 






31 


YBRD25C 


763 


760 


762 


549 


331 


20 


35 


YBR051W 


741 


760 


696 


549 


45B 


P.0 


37 


YER175C 


749 


757 


627 


810 


140 


16 


43 


YER123W 


767 


757 


78u 


510 


147 


16 


47 


YELU52W 


750 


73& 


773 


710 


177 


20 


49 


YDR536W 


75S 


736 


772 


709 


203 


20 


51 


YDR51SW 


732 


704 


660 


413 


411 


54 


53 




755 


7S6 


asa 


709 


147 


20 


55 


YELU41W 


758 


736 


76Q 


709 


139 


20 
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59 


YBR2B2W 


759 


7B0 


724 


549 


221 


20 


61 


YBR256C 


753 


757 


772 


610 


144 


16 


65 


YBR274W 


749 


736 


769 


709 


146 


20 


67 


VHnosoc 


749 


760 


/65 


549 


620 


SO 


71 


YGR127W 


740 


549 


576 


20 






73 


YGR150C 


771 


7GO 


742 


54& 


BIB 


20 


75 


YKL037W 


761 


736 


760 


709 


134 


26 


77 


YKLQ51W 


' 733" 


760 


740 


549 


15S 


20 


79 


YKL120W 


759 


736 


518 


709 






81 


VKL011C 


750 


760 


594 


546 


434 


20 


33 


YKL017C 


744 


549 


734 


549 


7G-1 


20 


B9 


YGR128W 


734 


760 


750 


545 


159 


20 


31 


YKLG70W 


774 


760 


/34 


548 


244 


20 


93 


YKL058W 


752 


76$ 


7S5 


654 


495 


20 


95 


YHH130C 


772 


760 


' 750 


549 


147 


20 


97 


YSL070C 


7GS 


766 


755 


654 






99 


VHH195W 


753 


757 


393 


61G 


141 


16 


101 


YIR02*W 


,'t!1 


,'36 


771 


70S 






105 


YJL172W 


756 


766 


753 


654 


29S 


20 


107 


YHR113W 


749 


760 


754 


549 


142 


20 


103 


YHR17FM 


760 


766 


758 


654 


435 


IDS 


ill 


YGR21 


777 


766 


74B 


654 






113 


YJL024C 


762 


766 


759 


654 


730 


106 


115 


YGR180e 


763 


757 


77<J 


61C 






117 


YJL179W 


744 


760 


■306 


549 


310 


20 


119 


YJL0Q1W 


749 


767 


519 


610 


135 


16 


121 


YJL203C 


635 


349 


49 


20 






1:23 


YJL152W 


754 


757 


720 


610 






125 


YJL131C 


75G 


757' ' 


758 


610 






127 


YJL151C 


755 


750 


764 


54£< 


152 


20 


129 


YLR441C 


745 


760 


762 


549 


277 


20 


131 


YLR415C 


7S9 


757 


503 


610 


144 


16 


133 


YLR2.12C 


740 


736 


759 


70S 


ma 


20 


135 


YLR029C 


746 


736 


780 


709 


292 


20 


139 


YLH105C 


751 


736 


764 


709 






141 


YIL130W 


749 


736 


779 


710 


4'£d 


20 


143 


YLR215C 


752 


736 


774 


70S 


151 


20 


145 


YLR321C 


749 


736 


767 


709 


145 


20 


147 


YMR260C 


774 


760 


763 


654 


691 


106 


149 


YNL120C 


764 


766 


740 


654 


298 


20 


151 


YLR407W 


774 


766 " 


540 


654 


136 


106 


153 


YMR197C 


751 


736 


723 


70S 


6S 


20 


155 


YMR100W 


770 


766 


596 


654 


171 


20 


157 


YMrt21QW 


753 


766 


755 


654 


735 


20 


159 


YMR31GC 


76 i 


736 


780 


709 


135 


20 


1G1 


YMR069W 


756 


766 


750 


654 


519 


20 
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163 


YNI.076W 


765 


766 


757 


654 


344 


20 


165 


YIML024C 


767 


766 


761 


654 


279 


20 


167 


YNL1 25C 


761 


766 


750 


854 


203 


20 


169 


Y\-IL02$C 


764: 


766 


/5B 


G54 






171 


WR11UW 


75S 


738 


739 


709 






173 


YNL244C 


774 


766 


666 


654 


94 


20 


175 


YNL334C 


761 


736 


756 


709 






177 


YNR013W 


756 


736 


749 


709 






131 


YOL1 1 EC 


727 


736 


756 


709 


2B0 


20 


133 


YOL123W 


747 


736 






140 


26 


185 


YOR020C 


764 


766 


746 


654 


207 


"20 


187 


YCL1 1 SW 


774 


766 


735 


654 


165 


20 


189 


YOR3Q5W 


773 


769 




245 






191 


YPL267W 


i 757 767 


756 


548 






193 


YPL£29w 


7Bi 


769 


752 


245 






197 


YPR047W 


761 


769 


597 


245 






199 


YPL011C 


766 


782 


532 


245 






201 


YPRI43C 


771 


769 


401 


245 






203 


YOL.1D3W 


799 


769 


237 


245 






205 


YOR01 ec 


770 


769 


523 


245 






211 


YGR3S0C 


771 


7S9 


651 


£15 






215 


YDL0O5C 


752 


759 


702 


P.-L5 






217 


YPL210O 


794 


769 


735 


243 






1 219 


Yh<:h113C 


777 


766. 


499 








221 


YPR062C 


772 


766 


293 


272 






223 


YLn?24W 


707 


765 


434 


272 






225 


YLR275W 


741 


76S 


760 


272 








YMR154C 


730 


763 


734 






229 


YDR£05w 


797 


768 


241 


272 






£3i 


wm-djo 


759 


768 


740 


272 






233 


YNR009W 


746 


763 


7&2 


272 






235 


YOR064W 


7S8 


768 


765 


272 






237 


YGR054W 


7o6 


763 


1-1CI 


272 






239 


YGL106W 


760 


768 


477 


272 






241 


YAL037C 


759 


768 


651 


272 






243 


YfLoaat 


769 




814 








245 


YBR0G4W 


745 


750 


770 


576 


117 


31 


249 


b214a 


735 


768 


740 


272 






251 


bS79S 


761 


768 


31 & 


272 






253 


b2032 


755 


766 


706 


272 






255 




756 


7GB 


571 


272 






257 


b3116 


765 


763 


600 


272 






259 


b1830 


757 


768 


772 


272 






261 


M45S 


750 


768 


G4B 


272 






263 


b2G04 


764 


708 


521 


272 






265 


b2790 


76S 


766 , 


61 !i 


272 
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267 


bS3Z7 


res 


7tffl 


/-99 


£72 






269 


bQG7Q 


764 


76tf 


560 


272 






271 


YER0D3C 


758 


700 


769 


549 


729 


20 


273 
" ~275 


YCLQ27W 


749 


760 


770 




145 


W 


YBR I ]/>.C 


760 


760 


760 


5't±r 


731 


20 


277 


YNLO70C 


763 


7SG 


763 


654 ■ 


216 


20 
SO 


27S 
281 


YFR042W 


7GS 


760 


739 


549 


YER137C 


760 


760 


729 


5-t9 


458 


20 


283 


YKL103C 


747 


760 


7R3 


549 


791 


20 


285 


YNLQ9UW 


757 


760 


703 


549 


403 , 20 


287 


YGR1S1C 


737""' 


760 


753 


549 


225 j£P 


239 


YDR071C 


757 


793 


G10 


707 W 



0343.0.4 Metabolic analysis of transgenic pJflnta 

The described metabolic Changes in intragenic plants were identified using the 
following experimental procedure: 
5 0344.0.4 a) Growth and treatment of plants 

0345.0.4 Plants were grown in climaie chambers under stsndard conditions on 
pot soil for three weeks [see above). Eight days prior to harvest, walsr was withheld tor 
part of the plants (SnJay treatment). Four days prior to harvest, water was withheld for 
another group oi plants (4-day treatment). The plants of "conlrol treatment" were 
10 normally watered throughout fhe growth period. Plants due to be analysed in the same 
analytical sequence were orawn stde-by-sidB to avoid environmental influences. 
0346.0,* b) Siirinplfrfg antf storags of femple& 

Q3470.4 Sampling Took place in the climate chamber. Green parts were cut with a 
pair of scissors, quickly weighed, and immediately put into a liquid nitrogen pre-cooled 
1 5 extraction thimble. Racks with extraction thimbles were stored at -8G°C until extraction. 
0348-0.4 o) Fteeze-drying 

Plants were not allowed to thaw or reach temperatures > -40~C until Rimer the first 
contact with solvents or the removal of water by freeze-rjryiny. 

0349.0-4 The sample rack with extraction thimbles was put into the pro -cooled (- 
20 40 a C) freeze-dryer. The starting temperature for the main drying phase was -35"C, 
pressure was 0.120 mbar. For the drying process, parameters were changed according 
to a pressure and temperature program. The final temperature (after 13 hours) was 
+30°C, pressure was 0.001 ■ 0.004 mbar. After shu'Bng down the vacuum pump and 
cooling machine, the system was aired with dried air or Argon. 
25 035D.0.4 d) Extraction 
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0351.0.4 Extraction thimbles with plant materia] were transferred to 5 mL 
extraction ceils on the ASE (Accelerated Solvent Extractor ASE 200 with Solvent 
Controller and AutoASE-Sc-ftware (DION EX)) immediately afterfreeze-drylng. 
0352.0.4 Polar substances were extracted with approximately 10 mL 
5 Methatiol/Water [an/20, vN) at J" = 70 °C und p -r 140 bar, 5 mrn heating phase, 1 mfn 
static Extraction. Lipid substances were extracted with approximately 10 mL 
Methanol/Dichlormethan (40/60, v/v) at T = 70 °C und p= 140 bar, 5 rriin heating 
phase, 1 nnin static Extraction. Both extracts were collected in one extraction vial 
f Centrifuge tubes, 50 ml with screw-on lid and Septum for ASE {DION EX)). 

10 0353.0.4 The following internal standards were added to the extracts: Lt> 
Standards L-Meth]onlne-d3, Boc-Ala-Gly-Qly-Gty-OH, L-Tryptophan-d5 : 
Argininc^Cu 15 ^, CoEnzyme CM ,2,4 and ribitol, L-glycinc-2,2-d2. L-alsrtine-2, 3,3,3^4, 
afpha-mettiyl-glucopyranoside, nnnadecanoic acid methyl ester, undecanoic acid 
methyl ester, tridecanoic acid, pentadecanoic acid, nonaccsanoic acid. To the resulting 

15 mixture, 3 mL water were added. The solid residues of plant and extraction thimbls 
were discarded. 

0354.0.* Th& extract was centrhuged at 1400 g for S-10 minutes to speed-up 
phase-s-spsration. For <3.C and LC analysis, 1 mL E?F.ch was taken from the colourless 
msthsiwlA'Vater upper (polar) phase. The remaining upper phase was discarded. Of the 
20 darJc-gresn, organic bolom phase 0.5 mL was taken for GC and LC analysis, 
respectively. AIF sample afiquobs were evaporated using a IR-Dancer Infrared vacuum 
evaporator (Hcttich), using a temperature msswmum of 40 C C and a maximum pressure 
of lOmEjar, 

0355.0,4 e) LGMSS^afld LCMS/WS^riPlysIS 
25 HPLC mobila phase was added to the lipid and polar residues, respectively (volume 
adjusted to the weighted sample) and an HPLC analysis using gradient elution was 
performed. 

0356.0.4 f) Derivat|s«tion of the lipid phase lor Analysis 
0357.0.4 For tran&mcthanolyais, a mixture of 140 u.1 chloroform, 38 jiL HCl (37% 

30 HC| in water), 320 pi methanol and 20 pJ toluol was added to the residue. Tho sample 
container was carefully closed and reaction was carried out at 1Q0 V C for 2 hours, 
Subsequently, the solution was evaporated and the pellet was dried completely. 
035B.0.4 The methoximation of cartaonyl groups was achieved by a reaction with 
100 uL merhoxyamine-hydrochtoride (5 mg/mL in Pyridine) for 1.5 hours at 60°C, in a 

35 closed vial. 20 pL of a mixture of linear, odd-numbered fatty acids was added to 
provide a time standard. Finally, derivatisation with 10Q pL N-Mothy]-M-(triinylhylsilyl)- 
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2,2,2-trffluoracetarnide {MSTFA) took placa in a closed vial tor 30 minutes at 60= C. The 
final volume fcr GC Injection was 220 

0359.0.4 g) Derivatleation Of the polar phase for GC/MS-AnalysIs 
0360.0.4 The methoximation of carbonyl groups was achieved by a reaction with 
5 50 U.L methwtyamlne-hydl-ochloride (5 mg/ml. in Pyridine) for 1.5 hours at 60 "C ; in a 
cfosed vial. 10 uL of a mixture of linear, odd-numbered tally aciife was added to 
provide a time standard. Finally, dcrivatisation with 50 uL N-methy I- N-(lrirn ethylsily I >- 
2,2,2-trifluorajcetaniide {MSTFA) took place in a closed vial far 30 minutes at S0°C L The 
final volume for GC injection was 1 10 uj. 

1 0 0361.0.4 h) Analysis of different pFatrt samples 

0363.0.4 Samples wcro measured in sequencee of 20. Each sequence contained 
5 wild type and 5 transgenic plants grown under control conditions, as well as 5 wild 
type and 5 transgenic plants from either the 4 day or 6 day drought treatment 
0363.0-4 The poak height or peak area of each anaryte (metabolite) was divided 

1 5 through Ihe peak area of the respective internal standards. Data was normalised using 
the individual sample fresh weight. The resulting values were divided by the mean 
values found for wild type plant* grown under control conditions and analysed in the 
same sequence, resulting in the socalled X-iolds or ratios (see table 7 - 14). which 
represent values independent of the analytical sequence These ratios indicate the 

20 behavior at ihe melabolit? concentration cv the target plants in comparison to Ihe 
concentration in the wild type control planls. 

0364.0.4 In table 5 the results of the metabolite screening for the plants 
transformed in genss YCL027W, YBRH2C, YMLD7SC, VER1S7C, YKL103G, 
YNL090W, YGR161C, YDR071C ars ehown. 
25 0365.D.4 Tables 6: Details on screening of metabolic activity. 













YDHQT1C 


mfitsbc-IBs 




control 


A days 




control 


4 days 


Sdays 


2,3-(imettiyl-5-p!iytji1quinol 


1 too 


0,50 


0,54 








2-hydioxy-pa]mi£c acid 


j 1,oa 


1,11 " 




1.13 






^4-<iriydroxyphenylalanlne 


Hfapa) 


1,00 


1,83 


3.37 








3-hydrcny-palmlT:<j field 


1,00 












5-onoprolinQ 


1,00 


1,56 


1,81 








alanine 


1.00 


0,64 


0,04 








a^ha liriDlenw acid (cT 3:3 ( 


c9, c12, o15)) 


1,00 


1,24 


1,40 








a^ha-tocopherol 


1,00 


1 r DS 


1,14 








atnirwadipfc acid 


1,00 


1,73 


1,65 








anhyidiioglLicose 


1,00 


1 f 02 


1,1ft 








alginine 


1,00 




0,33 








as part io aold 


1,00 


2,72 


2.96 









Ill 



befa-apo-8' canotsnal 


1,00 


',21 


1,3? 








bef**-car:>tefie 


1,00 


[,25 


1,2& 








beta-sitostcnol 


1.00 


1,39 


1,51 








beta-rccopharof 


1,00 


0,!?4 


U,60 








palmlHrt ^csid 


1,00 


1.07 








<telta-7-oic 1 (Kois-JieKscleeadonic acid 
fd 6:2 jr.e) 


1,00 


1,01 


1,04- 








hexurieoaulenfc acid {ct6:3 me) 


1,00 


1,10 


1 r 2& 








rnqnjarig add {c17rQ mc) 


1,00 


1,19 










delta-15-ciB-tetiaDosenic acid (c24r1 mc) 


1 r OQ 


1,16 


1,34 








sampesterol 


1,00 


1,32 


1.65 










T r O0 


0,74 1 1,00 






sitralline 


1,00 


0,51 \ 0,33 








^rvptuxanlhrrK 


1,00 


1.00 jO. 90 








aicosenoit! .arild (jjflcl) 


1,00 


0.4J1 










fertile s«id 


1,00 




1,47 








fruttose 


1,00 


14,10 


19.7B 








fumarate 


1,00 


5,19 


9,33 










1,00 


1,20 


1,42 


O.Oti 




g)-jrn[it;lji.'lyrfc ycid 


1 ,00 














1 .00 


0,54 










■gluconic asid 


1,00 


2,21 


3,03 








■alucdf.5 


1,00 




Bi>./3 








)h ilfvmine 


i.oo 


0,98 


1,17 






glutamic acid 


1,(10 










glycerate 


1,00 


i,a? 


2,04 








■jlycefinaJdehyd 


1.00 


1,11 


1,12 








ah/narel 


1,00 


1,22 


1,29 








ylycuful-2-plios^hate 


1,00 


1,36 


2,41 








glycine 


1.00 




0,26 








homoBsritie " " " 


1,00 


0,61 


0,69 








7— ^ 


1,00 


4.1S 


0,32 






iGolcuoinc 


1.00 


1,20 


i,ee 








iso-maltasc: 


1,00 


2,63 










isopentanyf pymptaphate 


1,00 


t,eo 


3,62 








leucine 


1,00 


1,34 


1,71 








lignocaric atid (c34;0) 


1,00 


0,01 


1,02 









linolelo(9nlr1^1S:S(c9, c12)J 


1,00 


1,19 


1,33 








1,00 


1,2H 


1,33 








marale 


1,00 


2,91 


3,46 








marino3e 


1,00 


10/40 


17.30 








triaconfanoc acid 


1,00 


1,26 


1,23 


methionine 


1,00 


1,13 


1,12 








m&Ll>ylgaii&Lufuraii[wRto 


1,00 


1 ,24 


1,49 
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methylgalactopyranoside 


1.00 


1,25 


1,30 








ornithine 














paldTiiUc acid (c E 6l0) 


1,00 


1,16 


1,38 








pbanylalanina 


1,00 


0 r 92 


1,10 








phosphate 


1,00 


2,16 


2,73 










1,00 




4,77 








putrescine 


1,00 












pyiuvstfc 


1,00 


1,30 










raffinuuc 


1,00 


17,04 


74.7B 








rlbuniu acid 


1,00 


3,32 


3,43 










1,00 


0,98 


1.13 


. 






shiltuTiate 


1,00 


1,11 


1,07 









slnapine afifd 


1 ,00 


2,74 


3,44 








stearin fwirl (r,MhQ) 


1.00 


1,19 


1,35 








eucGinais 


1,00 


s,oa 










aucrase 


1,00 


1,42 


1,70 








three ring 


1 ,00 


1,26 


1,6B 








tryptophane 


1 r 00 


1,13 


1,09 








tymsing 


1,00 


1,56 


2,01 








ubfehinons 


1.00 


1 ,fjy 


1.20 








uclp-glucoje 


1,00 


1,53 


1,54 








valine 


1,00 


0,PS 


1,18 








ZES'ianttiirre 


1.00 


1.27 


1 ,34 










wild type YEH137C 


miilabyli'fl 


Cnrtiol 


4 day? 


? days 


Control 


4 days 


6 ete.VS 


il^-cimiStfiyl'Ei'phytylqianQl 


1,00 


0,5(1 


0,54 






5.57 


2-hydnMy-palmitB scid 


1,00 


1,11 










3,4-oihiydroxyphenylal.ainiric- f=dopa) 


1,00 


1,83 


3,37 








3-tiydncyy-palmilic acid 


1,00 












b-OKOplCllilW 


1,00 


1,66 


1,81 


1,55 




1,73 


alanine 


1,00 


0,64 


0,64 


1,32 




0,94 


alpha Hiwlenre ficfd (618:3 (c$, C12. cl 5)) 


1,00 


1,24 


1 r 4t> 








alpha-fnnnphprnl 


1,00 


1,05 


1,14 








aminoadipic acid 


1,00 


1,73 


1,(35 








anhydrnglLicose 


1,00 


1,02 " 


1.16 




1,26 


0,33 


arginine 


1.00 


D,30 


0,33 








aspartic acid 


1,00 


2,72 


2,06 








beta-jpo-fl" cafDtLjrtil 


1,00 


1,21 


1,22 








beta-carotene 


1,00 


1.E6 


1,26 








beta-sitosleiol 


1,00 


1,39 


1,51 




1,17 


1,35 


bdct-tooophcrol 


1,00 


0,54 


0,60 


2,VG 




5,03 


palrnFtic acid 


1,00 


1,07 


1,25 








dBia-7-cfs h 10*CB-he)(adecadionE acid 


1,60 


1,01 


1,04 
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hsHBctecalrienio acid (c16:3 mc} 


1,00 


1,19 


1,29 








margaric acid (c17:0 mc) 


t,00 


1,19 


1,28 








deHa-15-cjs-tetra-06einic acid [c24:1 ma) 


1,00 


1,16 :1,34 








sarnpasteiol 


1,00 


1,32 ji.ee 




1.10 




ce/otlc acid (£20:0) 


1,00 


0.74 
0,51 
1,00 


1,00 


3.24 


1,76 




■nrrmlllne 


1,(10 


0,33 








■irypfnxanNne 


1,00 


0,00 








sicoeenoJc acid {20:1) 


1,00 




0,31 


" 






ferullc acid 


1,00 


1,37 


1.4/ 








fructose 


1,00 


5,19 


19,76 








firmarate 


1,00 


9,33 








galactose 


1,00 


1,29 


1,42 






10,51 


g-amimhi.lyrir. sciiH 


1,00 


1,16 


1,32 


4,44 




gartimg-tsccprigrol 


1,00 


0,54 


0,60 


2,76 




5,03 


gluconic acid 


1.00 


2,24 


3,03 








glucose 


1,00 


14,97 


20.73 
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1.00 


0,90 


1.17 








glutamic acid 


1,00 


a r oi 


2,S9 








givcerste 


1,00 


1,R7 
1,1 I 


2,04 


1,17 


2,i£ 




glyceric Irish yd 


1,00 


1,12 










1,00 


1,22 


1,29 










1,00 


1,3* 


2.41 


i,ia 


1,57 


2,05 


glycine 


1.00 


0,25 


0 : 2t: 








homossririe 


1,00 


0,61 


0 : 6D 








incsilo! 


1.M 


4-, IS 


6.32 








isolcudh* 


1 .CO 


1.2P 


1,63 








ittMiialiaEe 


1,00 


2.S3 


0,02 








iwpentenyl pyrophosphate 


1,00 


i.eo 










leucine , 1 ,00 


1,34 


1,74 








lignoceric acid (c24:0) 


1,00 


0,91 


1,02 
'1,36 


2,01 


1,74 


2,03 


linoteic aoid fc1S:G fc3 : c12)} 


1,00 


1,19 






5 01 




1,00 


1,23 


1,33 




rrulate 


1,00 


2,31 


3,46 |1.67 


5,70 




1,00 


16,40 


17,80 








lrl,lMnitanota add 


1,0.0 


1,20 


1,23 








inelhiunirte 


1,00 


1,13 


1,12 








wwihylgateclofuranQsidc 


1,00 i 1,24 


1,49 








m^ylgalsclopyrajiosicfe 


1,00 :i.2B 


1,36 








ornithine 












palrnitTc arid (cl&O) 


1,00 1,16 


1,3B 








phenylalanine 


1,00 


0.92 


1,10 








phosphate 


(,00 


3,15 


2,73 








proline 


1,00 


1.23 


4 f 77 
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putre seine 


1,00 




0,39 1 




pyruvate 


i,oa 


1,30 


1,21 ; 




raffinosa 


1,00 


17,04 


74.73 = 






riburiiuacid 


1.00 


2,32 


3,43 








serine 


1,00 


0,03 


1,13 








shipmate 


1,00 


1.11 


1,07 




1,40 


1,50 


anaprhe acid 


i r ao 


it.fi 


3,44 








stearic mW{c1S:0) 


1 : 00 


us 


1,35 








succinate 


1,00 




3,49 








sucrose 


1,00 


1,42 


i;/n 






- 


threonine 


1.00 1,25 


i,ee 








tryptophane 




1,13 


1,89 








tyraaine 


1,00 


1,53 


2,01 








ubichinonc 


1,00 


1,02 


i.ao 










1,01) 


1,63 


1,04 








valine 


1,00 


0,93 


1,1 s 








zeaaanlhire 


1,00 


1.2/ 


1,34 














wild type YBR112C 


tnstsitdjlilf- 


Central 


1 dayB 




Control 


4 dajre 




2,3-dirnd-ttijrl-fvfjhvtylquifia! 


1 ,01) 


0,50 


0,54 


0,63 






sj-hydroxy-palrnrtii? acid 


1,00 


1,11 


1.20 








H^-ijiE'iydi'ti^li^i-iL^^-iirjH (-dbpa> 


IjJLI 


i,ati 


5,37 








3-hvdrflKV-jNUmitrc acid 


IrtO 












&05M>pmllnB 


1,00 


1 r 5S 


1.3 r 








alanine 


1 ,00 


0,31 


0,54 








slplia lindane acici (<:18:3 fc9, d£, els)) 


1,00 


1.24 


1,-10 


1.12 




1,42 


alphB-tocoptisiel 


[,00 


1 ,05 


1,14 








3mfnoadpJc add 


1,00 


1,73 


1,65 


3,90 


12,95 






1,00 


1,02 


1,16 








argirnns 


1,00 


o r as 


0,33 








aspartie acid 


1,00 


a/re 


2,96 








bcTe-apo6' J caratenal 


T,00 


i.ai 


1.22 








by(a-«aroteno i f oo 


1,™ 


1,23 1,05 






Ceta-silosteiBf 


1,00 


1.38 


1,51 


1,19 






beta-tocDphcnjI 


1.00 


0,54 


0,60 


0,70 




palmitic aciJ 


1,00 


1 r D7 


1^5 








<Jerta-7-cis r H]-d9-hexadecadieiiH: acrJ 
(c1fl:S2 me) 


1,00 


1,01 


1,04 








lieMadecatrieriie acid (cicta me) 


1,00 


1,19 


1,29 








iTwrgaric acid (d 7:0 me) 


i,ao 


1:19 


1,2B 








ddta-IG-ris-tatrfwioafirHC acid (c£*1 me} 


1,00 


1,18 


1,34 








canipeslerol 


1,00 


1,32 


1,66 


1/42 






cerodc 33id (c26:0) 


1,00 


0./4 


1,00 
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citmlinc 


| 1:00 


0,61 


0,33 








crypt oxai Uli me 


:1,od 


1.0D 


0,90 








eicosanoic acid {20: t) 


: 1,00 


0,81 


0,81 






„_ 


fertile acid 


1,00 


1,37 


1,47 


1,20 






fructose 


1,00 


14,10 












1,00 


5,19 


9,33 








gafantoM 


1.00 


■1,2!} 


1.42 








g-amfFiQbu Lyric acid 


1,00 


1,1(3 


1,32 










1,00 


0,51 


0,60 


0,70 






glucwiic acid 


1,00 


2,24 


3,0B 








glucose 


1,00 


14,97 


i!0,73 






... 


gtulamlne 


1.DD 


O.ftB 


1,17 








glulamk?ackJ 


1,00 


2,01 


2,59 






glycearate 


1 ,00 


1,87 


P : fJ4 






— 


glycefinalclehiyd 


ijao 


i (.11 


1J2 








glycerol 


1.00 


1.22 


1,29 








glycGnn(-3-plicispli^ 


1,00 


1,36 


2,41 








glycine 


1.00 


(*j>.5 


0,26 










1.4X1 


o.ei 


0,C2 








inositol 


1,00 


4, is 


6,-32 








isoieijcfciu 


too 


1 ,H 


1,56 








iso-mnHtipj? 


1,00 


5,63 


3.02 








ta ops n ifi nyl p y rc pti o s p h e J, s 


1.00 


1.PO 


2,62 








Igucffie 


1,00 


1.34 


1,74 








lionoceim ecki (c£4:0) 


1,00 


a.yi 


1,02 








linotec acid (cl 3:2 (oS, c12j) 


1,00 


1,19 


1,3? 








iutsinc 


1,1 If! 


1,iS 


1,33 


1,1V 








i 7 pn 


2,31 


3,46 








mansion 


1,00 


15, 10 


17,90 








irlacontanoic acid 


1,00 


1,26 


1,23 








rtiettiienine 


1,00 


1:13 


1,12 








rrielhyfgalactof u mnft-Mde 


1.00 


1,34 


1,49 








methyl^fcictupyranosidc 


1 r 00 


1,25 










omithiiw 















palmitic acid (d 6:0) 


1,flO 


Ms 


1,33 


1,11 






phcfiylal&riine 


1,00 


0,92 


1,10 








olWKiphala 


1.00 


2,15 


2.7a 








piollne 


1,00 


1.23 


4,77 








pjirsscine 


1,00 




0,39 








pyruvate 


1,00 


1,30 


f,21 








raflinose 


1,00 


17,04 


74,7e 








ribonic acid 


1,00 


2,32 


3,43 








serine 


1.0D 


0,93 


1.13 








sMklmafs 1,00 


Ml 


1,07 
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sinaplne acid 


1,00 


2,74 


3,44 








snea*ie selri <cl8:0> 


1,00 


1,10 


1,35 
3,49 








succinate 


1,00 


2,9-9 








sucrose 


1,00 


1,4? 


1,71* 






threonine 


1,00 


1,26 


1,68 








tryptophane 


1,00 


1,13 


1,89 








tyroslna 


1,00 


T,5a 


3,01 








LWi:!i[r[]riR 


1,00 


1,02 


1,20 








udp-giuDose 


1,00 


1,53 


1,94 








valine 


1,00 


0,93 


1,1 B 








zieaxamhiria 


1,00 


1,27 


1,34 












wild type YGR161C 




Conti'o! 


4 days 


6 days 


Central 






2,3-dimcthyl-5-phylylquind 


1,00 


0,50 


0,54 








acid 


1,00 


1.11 


1,23 








3,4-dlhydrJxypheriyraIamne (=dopa} 


1,00 


1.63 


3,37 








3-hydrmiy-p-almitic Kid 


1,00 












Oosoproline 


1,00 




— 










1,00 












?Jpiw. liriDlsnic acid (t1?;3 (c9. ct2, c15j) 


1,00 




t,40 








alphc toocpticrol 


1,(10 


ins 


1,14 








□mFnoacBpIc acid 


1 /JO 


1,73 


1.65 








aiihycJftii^.iraiHH 


1,GQ 


1,02 








alanine; 


1,00 


0,25 


0,33 








*?parfic acid 


1.00 




2,86 






beta-gpc-3' caiotaial 


1.00 


1,21 


1,22 








beta-carotsna 


L00 


1.E5 


i,se 








l3Sta-iitOS:tfcrf'jl 


100 


1,39 


1,51 








ireta-tocopherol 


1,00 


0,54 


0,flO 








aalmlrln p.tilti 


1,00 


1,07 


125 








deHHrTd*, 1 O-cis-haxsdecadlenle awd 

{dfc2 llBj 


1,00 


1,01 


1,04 


1,14 






hexadecalrienie acid (.016:3 ike] 


1,00 


1,19 


1,20 








maigarJe acid {d17:G me) 


1.00 


1,19 


1,28 


1,3?, 






della-1 &ife-Mraccsenic add (c24:1 nne) 


1,00 ;KI6 


1.51 








camnpesterol 


1,00 1,32 


1,cs 






carotlc acid (c£6:Q} 


1,00 


0,74 


1,00 






clttullina 


1.00 


0,51 


0,33 








tiryptManthEnc 


1,00 


1,00 


0.B0 








ereorjeroicaDirJ (20:1) 


1,00 


o,ai 


0,31 




fa/ultc acid 


1.00 


1,37 


1,47 
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! fructose 


1,on 


14,10 


19,75 




I 


fjrnararte 


1,00 


5,19 


0,33 








galactose 


T,00 


1,20 


1.42 


1,15 






■j-ainiriLjbutyriu auW 


1,00 


1,16 


1.32 








gamma-locoprierol 


1.00 


0,54 


o.eo 








gluconic acid 


1,00 


2,24 


3 : od 








glucose 


1,00 


14,EJ7 


20,73 






glutaminc 


1,00 


a,as 


1,17 








glutamic aclcf 


1,00 


2,01 


2,69 








glyeerate 


1 : 0D 


1,87 


2.04 








{flyuernaWehiyd 


1,1X1 


1,11 


1,12 










1,00 


1,22 


1.29 








glycerd-3-p.hosphate 


1,00 


1,36 


24-1 








glycate 


1.00 


:0 r 25 


0J3fi 










1,00 


0.U1 










frwaiol 


1,00 


4,19 


e,32 








isoleucirKj 


1.00 


1,28 


1,66 








iso-nialtaM 


1,00 


2,(33 


3,02 








isoptifitEn>il pyrophosphate 


1.00 


i.eo 


2.62 








leucine 


1.09 


1,34 


1.7-1 








HgnccHiE: acid (iSM:0} 


1,05 


0,91 


1i.]^ 








linofejc acid (cla:2 (c9, c12)) 


1,00 


1,12 


1,03 








luteins 


1.00 


t,.5B 


i..' ! 








matalu 


1,00 


2,91 


3,46 






mqnrtose 


1,00 


16,40 


17, BO 








Triaconfejnoic ecid 


1,00 


1,26 


1,23 








m?thinnin3 


1 r OD 


1,1* 










inethjlEjslaito1iinfin<!?ide 


1,nn 


1,21 


1,4* 








niett)jflcs.l9si0|)yr»nnsidc 


1,00 


1.25 


1,36 


1,13 






ornithine 














p3lmrfc?c(c!(cie:0} 


1,00 


1,1(5 


1,33 








phGnyl,ilflfi ; n? 


too 




1,10 










1,00 


2,16 










pi utine 


1 r 00 


1,23 


4,77 








putnescine 


1 : DC* 












pyruvate 




1.30 


1,21 








raffinose 


1,1)0 


17.D4 


74,73 








riboniG add 


1,00 


2,32 


3,43 








saina ■ " 


1,00 


0,SQ 


1,13 








stiikimatc 


1,00 


1,11 


1,07 








sfnapiiis sad 


1.00 


2,74 


3,44 








stearic acid (d 6:0) 


1,66 


1,18 


1,35 








succinate 


1,00 


2,98 


3,49 








sucrose 


1,00 


142 


1.70 









lis 



threonine 


1,0a 


1.20 


1,60 








tryptophane 


i,oa 


1,13 


1,80 








Lyroaine 


1.00 


1,56 


2,01 








: uhtohl/iohe 


1,00 




1,20 








ndp-n|«C05C 


1,00 


1~53 


1.94 








valino 


1,0D 


0,96 


1,1S 








zea>ajilliiiw 


1,00 


fl.st/ 


1 r 34 










r YKL10SC 




Control 


4 days 


3 days 


Contra! | 4 days 


3 days 


2 ,3-dimclhyl-E-phyfyl^jlrtft! 


1,00 


0.50 


0,54 










1,00 


1,11 


1,25 








3,^ihydroxyphenylalaniiiu {=d«pa) 


1,00 


1,83 


3,37 








3-h/draxy-palmrlic acfd 


i,on 










SsHtc-pralitie 


1,00 


1.56 


1,91 








alanine 


1,00 


0,04 


0,04 








alpha Hnolenlt acid (ctB:3 (ca, ciy, c15)J 


1,00 


1,24 


1,40 








idlpha-twDpherol 


1,00 


1,05 


1,14 








armnosdipic j.cid 


r.oo 


1,73 


1,65 








snfrydroalueras 


1,00 


1.02 


1,1* 










1j» 


0,39 


0,33 








aspartk acid 


1,00 


2,72 










bela-^pvS' i;arut«nsl 


1,00 


1,21 


1,2:2 








beta-carotene 


1,00 


1 ,25 


1,26 






bele-sHo^terc-l 


1,00 


1,30 


1,51 








b[5fa-t«oj4icfr;l 


1,00 


QM 


0,SQ 








[MilllliljC 


1,W 


1,07 


1,25 








!teHa-7-cis.1 0-cit-h^adecatfcnic icid 
[c10:2 nv*j 


1,00 


1,01 


1,04 


1,18 


1,16 


1,30 


ruexBdecalriEnic acid (013:3 me) 


1.00 


1,19 


1,29 








mergark; acid [c17:0 me} 


1,00 


1,13 


1,28 








d'etta-1s-Dis-ljalr«weenicacidl(c24:1 mc) 


i.oo ;i,is 










| campesteno! 


1,00 1,32 


1,&5 








' corolla MM (eS6:0} 


1,00 0,74 


1,00 








citriHIine 


1.00 


0,!i1 


0,33 








c/yptoKanlfiine 


1,00 


1,00 


0,90 








eiwsenoic acid f2CH1 } 


1.00 


o.ei 


0 r B1 








farudcacid 


1.00 


1,37 












1,00 


11,10 


19,70 








fumHJiale 


1,00 


5.19 


0,33 








galactose 


1,00 


f,£9 


1,42 








g-aminobutyric acid 


i,ao 


T,16 


1,32 








gomma-Tocophenol 


1,00 


0,54 


0.60 








Ljluwriic acid 


1.00 


| 


3.08 









WO 



PCT/IISSftlj-J/OllSBS 



glucose 


1,00 


14,97 


20,73 I | 




glutamic 


1,00 


0,96 


1,17 







glutamic acid 


1 r 00 


2,01 


a,e& 








give* rata 


1,00 


1,B7 


2,04 








grycwitiateehyd 


1,ffl) 


1,11 


1,12 . 










1.00 


1,22 


1,29 








glycord- a-pFioaptieifi 


1,00 


i,ao 


a,*i 








glycine 


1.00 


0,25 


0i» 






.._ 


harnoser.f^ 


1,0D 


0,61 


0,69 








inositol 


1,00 


4,19 


g,o> 








isnleucine 


1,00 


1,23 










isD-maltnse 


1,00 


2.S3 


3,02 








isopsmteriyi pyrophosphate 


1,00 


1,30 


2,62 










1,00 


1,34 


1/74 








Tlgnoceric acid ((£4:0) 


1,00 0,91 


1.U2 








linoletc acid (d3;2 (c9, c12)) 














luteinc 


1,00 


1,26 


1,33 










1,00 


2,91 


3,46 










1,00 


10,10 


17,80 








triocontnrjcio acid 


1 ,00 


1.26 


1 '~ 








mslhionJne 


1,00 


1.10 


1 r 1i 








melhylaalar-toft i r^nosicte 


1,00 


1,24 


1.49 








me{flvl£t?.lsL:tapyrann^rJ ! ;: 


1,00 


1,25 


1 .3* 








omifiiln& 










1,70 


1,52 


palmitic acid (c16i'i 


1 J"JG 


1,16 


1,38 








phanylslsfwie 


1,00 


0,82 


1,10 








phg&pha!-- 


1,00 










pitJfxie 


1,00 


1,23 


4,77 








putrescirt& 


1,00 




0.3S 








pyruvate 


1,00 


1,30 


1.21 








nafHiiosa 


1,00 


17,04. 


74,79 








ribonic acid 


1,00 


2,22 


3,« 










1,00 


0,98 


1,13 








shikimate 


1,00 


1,11 


1,07 








Shttpins E.cid 


1,00 


3,74 


3,44 








elearic acid (o13:o) 


1,00 


1.18 


1,35 








succinate .1,00 


2,98 3,49 








sucrose 


1,00 


1,42 


1,70 








threonine 


1,00 


1,23 


1,63 I 






tryptophans 


1,00 


1,13 










tyrosine 


1,00 


T,S(J 


2.01 








jbichhnone 


1,00 


1,03 


1,20 








udp-glueose 


1,00 


1,53 


T,94 








■/aline 


1 ,00 


0,9B 


1,18 
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| zaaxainllinnfl ;1,0P | 1,2/ |1,34 ] [ j 



YCL027W 


metabolite 


: Coinlrol 


4 days 


Stfays 


Control 




Bdays 


2,3-dimstb¥l-5'phylyJquirtel 


1,00 


0,50 


0,54 








2-hydrcwy-pahrnitlc; add 


1,00 


1,11 


1,25 






3,4-dil lydKHiyphenylalanine {=dopa} 


1.00 


1,33 


2,37 








3-ilydrwy-fjalmitic add 


1,00 












5-OHoprofine 


1,00 


1,56 


1,31 








alanine 


1,00 




0,64 








alpha Ihftlflnlft add (r;l3;3 (c9, t12, c15)j 


IfiO 


1& 


1,40 








; alpha-tot>op}icn>l 


1,00 


1,05 


1,14 








amimaLllpii; aiiid 


■t,oo 


1,73 


1,0b 










l,no 


1,02 


1,10 










1,00 


0,39 


0,33 








aspartie acid 


1,00 


2,72 


2M 








ietft-apOS' carotefial 


1,00 


1,21 


1.22 








^eta-carotenc 


1,00 


1,25 


1,26 








beta-sitostenol 


i,oa 


1.3S 


1,61 








bets.-iocetfti'Srol 


1,00 


0,64 


o,sb ' 






" ' "~ 


ps.lmltlt etild 


1,00 


1,07 


1,ES 








da«a-7-d^i(i-ci5-hc^adccadiciilcatci(t 
(c18;2 itkJ 


-r.rm 


1,01 


1,04 








hexadecalrienlc acid (cT6:3 ma) 


i,no 


1.19 


1,2£ 






marble add <c1 7:0 nne) 


1,00 


1,13 


1,2s 








ddte-1 s-cfc-hrttpcossnic acid fc34"1 m=) 


1 ,00 


1.13 


1.34 










1,00 


1,32 


1,05 










1,Q0 


0,74 


1,00 








'jitrullhe 


1,00 


0,51 


0,33 








cryptoxanfrilnt 


1,00 


1,00 


0,90 
0,B1 








iicoaaiaic acid (20:1) 


i,ao 


0.81 








ferultc add 


1,00 


1,37 


1,47 


0,79 


0,74 


0,80 


Iruetaw 


1,00 ;t4 r IO 


19,73 








lumarate 


1,0D S : 19 


9,33 










1,00 1,29 


1,42 








g-aminofcutyiic acid 


1,00 


1,1© 


1,32 








gamma-rocophaid j 


1,00 


0,54 


0,60 








gftjoani; acid 


1.00 


2,24 


3,03 








glUCCG9 


1,00 


14,97 


20,73 








glutamniL: 


Too 


0,98 


1,17 








glutamic- acPcl 


1,011 


2,01 










glyoerate 


1,00 


1,87 


E : 0+ 








glyceririaldehyd 


1,00 


1,11 


1,12 








glycerol 


1.01) 


1,22 


1,29 









WO 
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glycurol-a-frfiosphaie 


1,0(3 


l,QS 


2.41 








glycine 


i,oa 


0,25 


0,26 








hoimoasririfl 


1,00 


0,61 


0,6S 








Inositol 


1,00 


4,19 










isoleucine 


1,00 


1,28 


1,60 








;so-maltose 


1,00 


2,aa 










isopen'Qnjfl pyrophosphate 


i,oa 


1,80 


2,62 








leucine 


1,00 


1,34 


T.,74 








llgnucHrirr ackf (c24:i>) 


1,00 


0,01 


1,02 








Ifoolefc acid (d R:2 (cO, c12)) 


1,0.0 


1,19 


;1,3S 








luteins 


1,00 


1.20 


1,33 








ma late 


1,00 


2,91 


a,4& 








minnow 


t,0D 


16,40 


17.EW 








InaccnTanolf; aokl 


1.00 


1.26 


1,£3 








melliioinine 


1,00 


1,13 


1,12 








metl^tgalactafunjiiosfdc 


1,00 


1,21 


l,4& 








iiKLhylgaSactopyranojrjij 


1.00 


1,2o 


i,ae 








■ nrnHhihe 














palmitic acid (e16:0) 


1 ,00 


1,16 


1.38 








plienyljJjririH 


1,W 


0,92 


1,10 








phosphate 


1,00 


2,15 


2,73 









proline 


1,00 


1,23 


4.77 








putroaeirie 


1,00 




0.1*8 








pyruvate 


1,00 


1,30 


1,21 








r-arNriose 


1,00 


17,04 


74.7S 








ribonic acid 


1,00 


2,32 


3.43 






... 




t,rjO 


0,98 


1,13 








sftikimarta 


1 ,0G 


1,11 


1.07 








anapiiiG spH 


1,00 


£,74 


3 : 44 








stearic acid (c18;0) 


1,00 


V1<* 


1.SR 








suMinate 


1,00 


^se 


3j-10 








aiiftrviTe 


1,00 


1,42 


1,70 








threonine 


1 r 00 


1,26 


T,GS 








tryptophane 


1.00 


1,13 


1,89 








tyrosine 


1,00 


1.5ft 


2,01 




" -| 




ubichinons 


t,00 


1,02 


1,20 








udp-gkieotse 


1,00 


1 ,53 


1.94 








valine 


1,00 


D r 93 


U a 








zaaxan thine 


1,00 


1,27 


1,34 
























VNUJ79C 


m&tiboiite | 


Control 


4 days 


ft days 


Control 


4 days 


ft days 


a^-dimctmyl-5-phytyrqiimol 


1,00 


0,50 


0,54 








2-hyrJroxy-parrniIic acid 


1,00 


M1 


1,5>6 
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y.^-dihydrcxyphenyUilaiiine (=dopa} 


1,PO 


1,33 


3,37 


! 




S-hiydroxy-fialmitic ackl 


i,cn 




! 








E-oxoproJme 


1,fl0 


1,56 


1,81 








alanine 


1,00 


0,64 


0,64 








alpha Ibitirwriti i^cid fcl 6:3 (cO, d2, ds}) 


1,00 


1,24 


1,40 




1,u3 


Tie — 


alphra-tocppherol 


1,00 


1,05 






2.64 




amincadipic ackl 


1,00 


1,/a 


1,65 








□nhydrogFucQse 


l,on 


1,02 


1,16 








argons 


1,00 


0,33 








Bspartic EKld 


i.aa 


£,72 


2,96 








beta-ap^8' uaiotenal 


1,00 


1,21 












1,00 


1,25 


1,26 




t,2fi 




bela-sita sterol 


'[.00 


1,39 


i,i>1 








■ bcta-tcoepherol 


1 .00 




o,eo 


0,73 




0,56 


palfiiitin ncirt 


1.00 


1,07 


1,25 








Jelia-7-cb r 10 cis-haKfldtecadfenic acfd 


1,00 


1,01 


1.C4 






— 


ha-xatfesatrienic acid (dHifj me) 


i,ao 


1,10 


1,29 








niargqrie acid fc l7:0 ma} 


1,00 


1,19 


1,28 


1,22 


1,53 


— 


delta-1 5-as-U--in.irfi:,enic acid{c24:1 me) 


1,00 


1,16 


1,34 








campesterd 


1,00 


1,35 


1,65 




1 ,70 


Ts1 — 


ceiotic acid {t25:0) 


1,00 


0,74 


1,00 








oitrulllnc 


1,00 


0,5 1 


0,33 










1,00 


1,00 


0,30 








aicoseiKjb acid (20: 1} 


1,00 


0,31 


0,8-1 








farulic acid 


1,00 


1 . 1. 


1,47 










•l.nri 


14,10 


19,78 








lumaralc 


1 ,w 


5 : 1? 


0,33 








galactose 


1,00 


1,23 


1,42 








g-aminobutvric acid 


1,00 




1,32 








ceiwia-tofrjphejol 


1,00 


0,64 


0,00 










1,00 


2,24 


3,08 










1,00 


14,9-7 


20,73 








ylulamme 


1,00 


0,98 


1,17 






glutamic acid 


1,00 


2 : 01 


2,60 








glycerate 


1,00 


1,67 


2,04 








g'VocfTnaldchyrf 


1,00 


1,11 


1,12 








glycerol 


:,oo 


1,22 


f,2B 








glycero4-a-ptwephatc 


1,00 


1,86 


2,-11 








glycine 


1,00 


0,25 


0,26 








honniserrrie i.ao 


D r 6l 


0,69 










1,0a 


4,19 


6,32 




4,73 


6,12 




1.00 


13 


1,66 








iso-maltase 


1,00 


K,&3 


3,02 




4,42 





wo mfumziw 



PCT/IISSftlj-J/OllSBS 



| r3openftenyl pyiuphaspiial» 


1,no 














1,(10 


1,34 


1,74 




1,51 


2,19 


hgracerts acid fc24:0) 


1,00 


0,91 










ImuTtw acid (c 1fl:2 (rb, cl2)) 


1.00 


1,10 










'uteine 


1.DD 




1,33 








rnalate 


1,00 






T49 




. 

Br72 ._ 


marinose 


1,00 


16,40 


i7,ao 








tnacontnrwfci acre 


1:00 


1,26 










nwJiionine 


1,00 


1,13 


TT£ — 








methyl gfalactufur^nnakfe 


1,00 




— 








mettiylgalactopiyranosjdc 


1,<X> 


1,25 










ornithine 












|Mlrtlifc&Cicf(c1[3lO) 


i,au 


1.16 


1^3 








phenylalanine 


i : or> 




TTo - " 








phosphate 


1,00 


2,15 














1,23 










putrasdne 


1.00 




"515 — 






. _ 


pymwits 


1,00 


1,30 










raifmoss 


1 r DD 


17,04 










libonic acid 


1,00 


2,:^ 










□eiine 


1,00 


o,ss 










sPiikimsie 


t.00 


1,11 











sin&p&nG etcid 


1,00 


2,74 


t4 — 








sksiris; acid $ | &:o) 


J, DO 


1,18 










succinate 


1,00 


2,88 


T49 










1,00 


1,42 


Tto — 








threonine 


1,00 


1.36 










tryptophan* 


1,00 




1,6? 








tyrosine 


1,00 


1,56 


2,01 








ubitKiripro 


1,00 


1.0E 


1,5(1 




0,38 


1,02 


udp-ghiocse 


1,00 


1,53 


1,S4 










1,00 




1,13 








zpsxruithinc 

I 


1,00 


1,27 


1,34 i 












wild type 




VNL090W 




nialHbnlite 


Control 


-days 


9 days 


Soulful 


4 days 


sdi — 

■■■ ayS 


2,3-dime1tiir]-5-phlVlylquin(]l 


1.00 


3,50 


0,64 








2-hydriDxy-palmilic acid 


! : 0Q 


f 11 


1,25 


,15 






3,4-dlhydroxyphcnylaJariirie (=rioL>j) 


r,oo 


.88 


3.37 








a-rnydroxy-palrrtltftatid i 


,00 














.00 


,Sff 


1,01 








alanine 


,00 


,64 


5,(34 








alpha linufanic acid {gIBS) (c9, c12. cis» 


,oo 


,PA 


AG 
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afplia-tfwjiipherol 


1,00 


1,05 


1,14 


1,30 




-— _ 


urninoadipic acid 


1,00 


1,73 


1,65 








anhydroglucDse 


1,00 


1,02 


ue 










1,00 


0,30 


0,33 




0,35 




aspaitic acid 


1,00 


2,7? 


2,5B 








beta-apo-ff carotunnl 


1 r OD 


1 ,21 


1,£2 










1,00 


1,25 


1,26 


1,15 






bela-sitDsteiiQl 


1,00 


1,30 


1.51 










1,00 


0,54 


0,fJ[) 






— 


palmitic acid 


1,00 


1,07 


1,25 








delte-7-cis,f[)^is+eKadecsiJienic acid 
(c16:2 me) 


1,00 


1,01 


1,04 








liwaulecatrrenlc gnld (C1&3 ma) 


1,00 


1,19 


1,29 








rmargarfrt anitf (o17:0 me) 


1,00 


1,19 


1,£B 








daHa-16-ci3-tctmuoaBnicacid (c£4:1 me) 


1,00 


1,16 


1,34 










1,00 


1 : 3P> 


1.65 









cewrtfr acid (c2&0) 


1,00 


0.74 


1,00 


2 r SB 


3,93 





ciijjIliriG 


1,00 


0,51 


o r aa 








crj/pfcBcanlhine 


1,00 


1.00 


0,90 









eicrjsenoii:- scid |£0:1j 


i,no 


0,6 1 


o,ei 








tsrullf; eoid 


1,00 


1,37 


1,47 








fructose 


1,00 


14,10 


19,78 








fumsiratA 


1,00 






0,78 






gaFactaoc 


too 


1,29 


1,42 








g-arniiiouulyrfc acid 


1,00 


1 r 16 


1,32 








o?.mma-[ocopli9riil 


1,00 


0,54 


0,60 






— 


gluconic acM 


1,00 




.5,09 










1,00 


14,97 


20,73 








glutamme 


1,00 


o,sa 


1,17 








gftjlamie scfcl 


1,00 


?,01 


2,59 








jlyoeratc 


1XO 


1,67 


2,04 










1,00 


1,11 


1,12 








glycerol 


1 f 00 


i,22 


1,29 








gtycero^jjIiDBpfiotc 


1,00 


1,fifi 


2,41 








glycine 


1,00 


0.25 


0,26 








ftomoseiiiiiQ 


1.00 


0.61 


3,63 








Inositol ~ " ~ -— 


1,00 


1,19 


3,32 


1,43 




— 


feoteuciris i 


1.00 


1,2a 


,ea 




3,54 


4 r B6 


rso-martfis* 


.00 


t$3 


1,02 


3,59 


30,72 


14,65 


iaujjMifen^l pyrophosphate 


.00 


,80 


2,62 


1,79 






leucine 


,00 ! 


,34 


.74 








lignoceric ridd (c24:0} 


,00 


1,31 


,02 








firiDlec acW-^lB:£(o9 : cl2]l 


,00 


,19 


,se 
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interne 


1,00 


1,26 


1.33 








malsrte 


1,00 


2,91 


3,46 








marmose 


1,00 


16,40 


17.E3U 








triaconJarKwc acid 


1.(10 


1,28 


1,23 








methionine 


1,00 


1,13 


1,12 








nwthiylgalacWuraiiosidL! 


1,00 




1,49 








rtlfcthylgalaclopyranoside 


1,00 


1,25 


1,3(3 






















palmitic acid (c1(3j0) 


1,00 


1,16 


1,36 








phicnyfaJfitnlrte 


1,00 


0.92 










phosphate 


1,Q0 


2,15 


2,73 








proline 


1,00 














1,00 




0,39 








pyjuvato 


1,00 


1,30 


1 .21 








raffing 


1 r W 


17,04 










rbonicackf 


1,00 


2,33 


3.43 








senne 


1,00 


0.93 










shlkimate 


1,00 


1,11 


roT — 








Sinapiie aclrf 


1,00 


2,74 


3~4T^ 








siMnceadlclfeO) 


1,00 


1,1fl 


Til — 










1 r Ot! 


2,93 


T^J — 








sucrose 1 


1,00 


1,4a 


'i ,70 








thiscnin: 


1,00 


1,2s 










tryplo(j|iari(f 


1,00 


1 r 13 


1,89 






-. ._ 


tyrosine 


1,00 


1,56 


2,01 








ubichinona ~* 


1.DD 


1 ,02 


1,20 










1,0-5 


l.itt 


1,3-1 










1,00 


0 : 93 


1,18 


1,13 




1,30 


Esaxigrifhine 


1,00 


\?J 


1,34 









0366.0.1 Example 2 

O3G7.0.1 Engineering stress-tolerant Aiabidopsis plants by over-expressing 
etiKwe reiated protein encoding genes trom Saccharomyces cerevfeaae or E. colt 
5 or Brassies wtptts, Glycine max, and j«tfn>a using Gtress-inducible and 

tissue-specific promoters. 

0368.0.1 Transgenic Arabidopsis plants were created as in example 1 to express 
the stress related protein encotfng transgenes under the control of either a tissue- 
specific or sfrees-mducibJc promoter. Constitutive expression or a transgBne may 
10 cause delete rtous side effects. Stress inducible expression was achieved using 
promoters selected from those listed above in Table 1 r 



WO PCT/US2M4/01 1 SS8 

0369.0,1 T2 generation plants were produced and treated with drought strass in 
two experiments. For the first drought experiment, the plants were deprived of water 
until the plant and soil were desiccated. At various times after withholding water, a 
normal watering schedule was resumed and the plants were grown to maturity. Seed 
5 yield was determined as seeds per plant. At an equivalent degree of drought stress, 
tolerant plants were: able to resume normal growth and produced more seeds than nor> 
transgenic control plants. Proline content of the leaves and slornatal aperture were also 
measured at various times during the drought stress. Tolerant plants maintained a 
lower pro lino content and a greater stomatal aperture than the non-transgenfc control 
10 plants. 

0370.0.1 An alternative method to impose water stress on the transgenic plants 
was by treatment wfth water containing an osmolytc such ets polyethylene glycol (PEG) 
at specific water potential. Since PEG may be toxic, the plants were given only a short 
term exposure and then normal watering was resumed. As above, seed yields were 

15 measured from the mature plants. The response was measured during the stress 
period by physical measurements, such as stomatal aperture or osmotic potential, or 
olochsrnical measurement, such a? accumuteiiort of proline. Tolerant plants had 
higher se&d yields, maintained their stomatal aperture and showed only slight changes 
in osmotic potential and proline levels, whereas the susceptible noh-transgenic control 

20 plants closed their stomala and exhibited increased osmotic potential and proline 
levels. 

0371.0.1 The transgenic plants with a constitutive promoter controlling 
transcription oi the trensgene were compared 1o shoe* plants with a drought- inducible 
promoter in the ?ihsonce of stiess. The results indicated that ths metabolite and gene 
25 expression changes did not occur when plants with the stress-indijcible promoter were 
grown in the absence of stress. These plants also had higher seed yields than those 
with the constitutive promoter. 
037Z.0.1 Example 3 

0373.0.1 Over-expression ol stress related genes from Saccharomyces 
30 cerewe/ae or £ coil or itressica napas. Glyvinr. max, iuid Oryza xativa provides 
tolerance of multiple abiotic stresses. 

0374.0.1 Plants that exhibit tolerance of one abiotic stress often exhibit tolerance 
of another environmental stress or an oxygen free radical generating herbicide. This 
phenomenon of cross-tolerance is not understood at tt mechanistic level {McKersle and 
35 Leshem, 1 994). Nonetheless, if is reasonable to expect that plants exhibiting enhanced 
drought tolerance due to the expression of a transgene might also exhibit tolerance of 
low temperatures, fre-edna, salt, air pollutants such as ozone, and other abiotic 
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stresses, fn support of this hypothesis, the expression of several genes are up or 
down-regulated by multiple abiotic stress fetors including cold, salt, osmotlcum, ABA, 
etc (e.g. Hong et al. {1992} Developmental and organ-sptwific expression of an ABA- 
and stress-induced protein in barley. Rant Mol Biol 13: 663-674; Jagendorf and 
5 Takabe {£001) Inducers of glycinebetaine synthesis in barley. Pfant Physiot 1 27: 1 827- 
1335); Mizoguchi et al. (1996) A gene encoding a mltogen-activated protein kinase is 
induced simultaneously with genes for a mitogen-actlvated pnotein kinase and an S6 
ribosomal protein kinase by touch, cold and water stress in Arabidopsis ihaliana. Proo 
Natl Acad Sci U S A 03: 765-7B9; Zhu (2001) Cell signaling under salt r Water and cold 

1 0 stresses. Cu rr Opin P lant Biol 4; 40 1 -406) . 

0375.0.1 To determine salt tolerance, seeds of Arabidopsis thaliana wore 
sterilized (100% bleach, 0.1% TrltonXfor five minutes two tinncs and rinsed Jive time3 
with ddH20). Seeds were plated on non-selection mecfia (1/2 MS, 0.6% pliytagar, 
0.5g/L MES, 1% sucrose, 2 pg/ml benamyl). Seeds are allowed to germinate for 

1 5 approximately ten days. At the 4-5 leaf stage, transgenic plants were potted into 5.5cm 
diameter pots and allowed to grow {22 "C, continuous light} for approximately seven 
days, watering as needed. To fcegin trie assay, two eters of 100 mM NaCI and 1/3 MS 
was added to the tray under iiie pots. To the tray containing \t\e control plants, three 
liters of 1/B MS was added. The concern I rations of NaCI supplementation were 

20 increased stepwiss by 50 mM every *. days: U p to 200 mM. After the salt treatment with 
200 mM, fresh and dry weights of the plants as well as seed yields were determined. 
0376.0.1 To determine cofd tolerance, seeds of the transgenic and coid linea were 
germinated and grown for approximately 10 days to the ^5 tear stage as above. Ths 
pfanls were then Transferred to cold temperatures (5 C) and grovm through the 

25 flowering and seed set stages of development. Photosynthesis was measured using 
chlorophyll fluorescence as an indicator of photosyntheHc fitness and integrity of the 
pholosy steins. Re«d yield and plant dry weight were measured as an indictor of plant 
biomass production. 

0377.0.1 Plants that had tolerance to salinity or cold had higher seed yields, 
30 photosynthesis and dry matter production than susceptible plants. 
0378.0.1 Example 4 

0379.0.1 Engineering stress-tolerant alfalfa plants by over-expressing stress 
related genes from Saccharomyoes cerevlsfae or E. cofi or ftrassica napun, 
Glycine max* aoA Ory&t mtira 
35 0380.0.1 A regenerating clone of alfalfa (Medicago sativa) was transformed using 
the method of {McKersie et al., 1990 Plant Physiol 110; 639 847). Regeneration and 
transformation of alfalfa is genotype dependent and therefore a regenerating plant is 



US 

requirad. Methods to obtain regenerating plants have bean described. For example, 
Iheso can be selected from the culfJvar Rangelander (Agriculture Canada) or any otter 
commercial alfalfa variety as described by Brown DCW and A Atanasaov (1985. Plant 
Cell Tissue Organ Culture 4: 171-1 12). Alternatively, the RA3 variety (University oi 
5 Wisconsin) has been selected lot use in tissue culture {Walker et aL, 197B Am J Sol 
65:654-659). 

03B1.0.1 Petiole explants were cocuttivated with an overnight culture ot 
Agrobaclerium tumefacEens C58C1 pMP90 (McKarsie et af., 1999 Plant Physiol 119: 
839-847) or LBA4404 containing a binary vector. Many different binary vector systems 

10 have bBen described for plant transformation (e.g. An, G. in Agrobacterlum Protocols. 
Methods in Molecular Biology vol 44, pp 47-62 , Gartland KM A and MR Davey eds. 
Humans Press, Totowa, New Jersey). Many are based on the vector pBINl9 described 
by Bevan (Nucleic Aoid Research. 1984. 12:0711-3721) that includes a plant gene 
expression cassette flanked by the left and right border sequences from the Tl plasmid 

15 of Agrobacterium tumefaciens. A plant gene expression cassette consists of at least 
two genes - a selection marker gen© and a plant promoter regulating the transcription 
oi the cDNA or genomic DMA of the trait gene. Various selection marker penes can be 
used inG&jdino: I he ArabSdopefe- gene encoding a mutated acsto hydroxy acid synthase 
(AHAS) enzyme {US patents 57673666 and 62251Q5}. Similarly, various promoters 

20 can be used to regulate ths irait gens thai provides constitutive, development, tissue 
or environmental regulation of gene transcription. In this example, the 34S promoter 
(GenBank Accession numbers M59930 and X16673) was used to provide constitutive 
expression of the trait gene. 

O3S2.0.1 The explants were GocuMvaled for 3 d in the dark on SH Induction 
25 medfum contahing 263 nig/ L Pro, 53 mg/ L thiopraline, 4.35 gf L K2S04, and 1 0Q pm 
aoelosyringinone. The explants were washed in half-strength Murashigs-Skoog 
medium [Murashige and Skoog, 1962} and prated on the same SH induction medium 
without aceiosyringinone but with a suitable selection agent and suitable antibiotic to 
Inhibit Agro-bacterium growth. After several wccNs, somatic embryos were transfened 
30 to EOi2Y development medium containing no growih regulators, no antibiotics, and 50 
qf L sucrose. Somatic embryos wero subsequently germinated on half-strength 
Murashkje-Skoog medium. Rooted seedlings were transplanted Into pots and grown in 
a greenhouse. 

03S3.O.1 The TO transgenic plants were propagated by node cuttings and rooted 
35 In Turface growlh medium. Tho plants were defoliated and grown to a halght of about 
10 cm (approximately 2 weeks after defoliation). The plants were then subjected to 
drought stress in two experiments. 



Q3B4.0-1 For the First drought experiment, the seedlings received no water for a 
period up to 3 woeks at which time the plaint arid soil were desiccated. At various times 
after withholding water, a normal watering schedule was resumed. At one week after 
resuming watering, the fresh and dry weights of the shoots waa determined. At an 
5 equivalent dcyree of drought stress, tolerant plants were able to resume normal growth 
whereas susceptible plants had died or suffered significant injury resulting in less dry 
matter. Proline content of the leaves and stomatal aperture were also measured at 
various times during the drought stress. Tolerant plants maintained a lower proline 
content arid a greater stomatai aparlure than ttie non-transgenFc control plants, 

10 03S5.0.1 An alternative method to impose watsr stress on the transgenic plants 
was by treatment with a solution at specific water potential, containffig an osinolyte 
such as polyethylene glycol {PEG}. The PEG treatment was given to cither detached 
leaves (e.g. Djilianov ot ai., 1997 Plant Science 129: 147-159) or to the roots 
(Wakabayashi et al., 1997 Plant Physiol 113: 967-973). Since PEG may be toxic, the 

1 5 plants were given only a short term exposure. The response was measured as physical 
measurements such as stomatal aperture or osmotic potential, or biochemical 
measurements such as accumulation of proline. Tolerant plants maintained their 
stomatal aperture and showed only slight changes in osmotic potential whereas the 
susceptible non-lransgenic control plants closed their stomats and exhibited increased 

20 osmolk; potential. In addition the changes in proftns and othor metabolites were leas in 
tho tolerant transgenic plants than in the non-transyenic control plants. 
0386,0,1 Tolerance of salinity and cold were measured using methods as 
described in example 3. Plants hat had tolerance to seltnily or cold had hsgh&f sssd 
yfefds, photosynthesis and dry matter production tiwi susceptible plants, 

25 0367.0.1 Example 5 

O36S.0.1 Engineering stress-tolerant ryegrass plants by over-expressing 
stress related genes from Saccharomyces corevisitie or E. coli or Rmxsh-a napfts. 
Glycine max, and Oryzff sati s 

0389 .0.1 Seeds of several effferent jyegrass varieties may be used as cxplant 
30 sources for transformation, including the commercial variety Gunne available from 
Svabf Weibutl seed company or the variety Affinity. Seeds were surface-sterilized 
sequentially with 1% Tween-20 for 1 minute. 100 % bleach for 60 minutes, 3 rinsas 
with 5 minutes each with de-ionized and distilled H20, and then germinated for 3-4 
days on moist, sterile filter paper in the dark. Seedlings WBre further sterilized for 1 
35 minute with 1 % Twean-20, 5 minutes with 75% bleach, and rinsed 3 times with ddH20, 
5 nrtin each. 
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O39O.0.1 Surface-sterffized seeds were placed on the "callus induction medium 
containing Murashlge and Skong hasai sails and vitamins, £0 g/| sucrose, 150 mg/l 
asparagine, 500 mg/l casein Jiydrolysale, 3 g/l Pbytagel, 10 mg/l BAP, and 5 mrj/| 
dicamba. Plates were incubated in tlie dark at 25C for 4 weeks for seed germination 
5 and embryogenic callus induction. 

03B1.0.1 After 4 wooks on the callus Induction medium, the shoots and roots of 
the seedlings were trimmed away, the callus was transferred to fresh media, 
maintained in culture for another 4 weeks, and then transferred to MSG medium in light 
for a wooks. Several pieces of callus {11-17 weeks old) ware either strained through a 

10 10 mesh sieve and put onto callus induction medium, or cultured in 100 ml of liquid 
ryegrass callus induction media (same medium as for callus induction with agar) in a 
250 mf flask. The flask was wrapped in foil and shaken at 175 rpm in the dark at 23 C 
for 1 week. Sieving the liquid culture with a 40-mesh sieve collected the cells. The 
fraction collected on the sieve was ptated and cultured on solid ryegrass caifus 

1 5 induction medium for 1 week in the dark at 25C. The callus was then transferred to and 
cultured on MS medium containing 1 % sucrose far 2 weeks. 

0332.0-1 Transformation can be accomplished with either Agrobsererium of with 
particle bombardment methods.. An expression vector & created containing a 
coristifulive plant promoter and Ihe cDMA of the gone in a pUC yector. The plaemid 

20 UNA was prepared Irom E. coli cells using with Qiagen kit according to manufacturer's 
instruction. Approximately 2 g of embryogenlc Callus was spread in the center of a 
sterile filter paper in a Petri dish. An aliquot of liquid MSO with 10 0.1 sucrose was 
added to the filter psper. Cold particle (1 .0 pm in size) were coated with plesmid DNA 
according to method of Sarrford at si., 1993 and delivered to the embryogenic callus 

25 with tlie following parameters: 500 uo parades and 2 po DMA per shot, 1300 psi and a 
target distance of 8 5 cm frgm stopping plate to plate of callus and 1 shot per plate of 
callus. 

0393.0.1 After Ihe bombardment, cafli were transferred back to the fresh callus 
development medium and maintained in the dark at room temperature for a 1-woek 
30 period. The callus was then transferred to growth conditions in the light at 25 = C to 
Initiate embryo differentiation with the appropriate selection agent, e.g. 350 nWf Areenal, 
5 mg/i PPT or 50 mg/L kanamycJn. Shoots resistant to the selection agent appeared 
and once rotted were transferred to soil, 

0394.0.1 Samples of the primary transgenic plants (TO) are analyzed by PCR to 
35 confirm the presence of T-DWA, These results are confirmed hy Southern hybridization 
in which DMA is electrophoresed on a 1% agarose gel and transferred (o a positively 
charged nylon membrane (Roche Diagnostics). The PCR DIG Probe Synthesis Kit 
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(Roche Diagnostics) is used to prepare a dicoxigenin-labelled probe by PGR, and used 
as recommended by the manufacturer. 

0395.0.1 Transgenic TO ryegrass plants were propagated vegetatively by excising 
tillers. The transplanted tillers were maintained in the greenhouse for 2 months until 
5 well established. The shoots wore defoliated and allowed to grow for 2 weeks. 

0396.O.1 The first drought experiment was conducted fn a manner similar to that 
described in example 3. The seedlings received no water for a period up [o 3 weeks at 
which time the plant and soil were desiccated. At various times after withholding water, 
a normal watering schedule was resumed. At one week after resuming watering, the 

10 lengths of leaf blades, and the Irtish and dry weights of the shoots was determined. At 
an equivalent degree of drought stress, tolerant plants were able to reaurno normal 
growth whereas susceptible plants had died or suffered significant injury resulting ii 
shorter leaves and less dry matter. Proline content of the Leaves and stomatal aperture 
were also measured at various times during the drought stress. Tolerant plants 

15 maintained a lower proline content and a greater stomatal aperture than the non- 
transgenic control plants. 

0397.0.1 A second experiment imposing drought stress on I he transgenic plants 
was by treatment with a solution of PEG as> described in the previous Examples. 
Tolerance of salinity and coFd were measured using methods as described in example 
20 3, Plant* that had tolsrance to salinity or cold had higher seed yields, photosynthesis 
and dry matter production than susceptible plants. 
0338*0.1 Example 6 

3393.0.1 Engirosrfng sir^s-tolerant s&jjbsan plan is by 4V£r-expre»&ing 
stress related! genes from ?zccharomyee.3 csrsvtesse orE. ceil or Brassicet tf.st.pux, 

25 Glycine mar, and Oryza sattw 

0400.0.1 Soybean wis transformed according to the following modification of the 
method described in the Texas ASM patent US 5 r 1 64,3 10. Several commercial 
soybean varieties arc amenable to transformation by this method. Trie cullivar Jack 
(available from the lirinois Seed Foundation) is a commonly used for transformation. 

30 Seeds were sterilized by immersion in 70% (v/v) ethanoJ for fi min and in 25 % 
commercial bleach (NaOCf) supplemented with 0.1% fyAr) Twoen for 20 min. followed 
by rinsing 4 times with sterile double distilled water. Seven-day soodlings were 
propagated by removing the radicle, hypocotyl and one cotyledon from each seedling. 
Then, the epicotyl Willi ons cotyledon was transferred to fresh germination media in 

35 petri dishes and incubated at 25 *C under a 16-hr pi lotoperiod (apprcx. 1 00 uE-m-2e-1 ) 
for three weeks. Axitlary nodes (approx. 4 mm in length) were cut from 3-4 week^ld 
plants. Axillary nodes were excised and incubated in AgrobactBirium culture. 
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0401.0.1 Many different binary vector systems have been described for plant 
transformation [e.g. An, G. In Agrobacterium Protocols. Methods in Morula; Biology 
vol 44, pp ^-32, Gartland KMA and MR Davey eds, Humana Press, Totowa, Mew 
Jersey). Many are based on the vector pBIN19 described by Sevan (Nucleic Acid 

5 Research. 1984. 12:B71 1-8721) that incudes a plant gene expression cassofte flanked 
by the left and fight border sequences from the Ti plasmid of Agrobacterium 
tumefacions. A plant gene expression cassette consists of at least two genes - a 
selection marker gene and a plant promoter regulating the transcription of the cDNA or 
genomic DMA of the trait gene. Various selection marker genes can be used including 

J Hie Arabidopsis gens encoding a mutated acetohydroxy acid synthase (AHAS) enzyme 
(US patents 57673666 and 6225105). Similarly, various promoters can be used to 
regulate the trait gsne to provide constitutive, developmental, tisane or environmental 
regulation of gene transcription. In this example, the 34S promoter (GenBank 
Accession numbers M5S930 and X1667S) was used to provide constitutive expression 

i of the trait gene. 

D4O2.0.1 A-fter the co-cultivation treatment, the cxpiarts were washed and 
transferred to selection media supplemented with 500 mg/L timer* , Shoots were 
excised ?nd pieced on a 5hooi elongation medium. Shoots longer ihan t tm were 
placed on rooting medium for two to four weeks prior to transplanting to soil. 

) 04Q3JLT The primary transgenic plants <T0) were analyzed by FOR to confirm the 
presence of T-DNA. These results were confirmed by Southern hybridization in which 
DNA is elcctrophoresed on a 1 % agarose gel and Irensferrerj to a positively crn\r£sd 
nyion membrane (Rocte Diagnose), The PGR DIG Probe Synthesis Kit (Roche 
Diagncslics) is used to prepare a digoxigenm-labellsd probe by PGR, and used as 

; recommended by the manufacture!. 

0404.0.1 Tolerant plants had higher seed yields, maintained iheir stomatel 
aperture and shewed only slight changes in osmotic potential and proline levels, 
whereas the susceptible ncrMransgenk; control plants closed their siomata and 
inhibited increased osmotic potential and proline levels. 

04115.0.1 Tolerance of drought, salinity and cold were measured using methods as 
described In examples Plants that had tolerance to salirtiy or cold had higher seed 
yields, photosynthesis and dry matter production than susceptible plants. 
0406.0.1 Example 7 

0407.0.1 Engineering stress-tolerant Rapeseed/CanoJa plants by over- 
expresaing stress related genes from SaectiBrcmyces cerevisiae or E. eoti or 
Brassies napas, Otyeitie mux, and Oryza satira 



O40S.O-1 Cotyledons ry petioles and hypocotyts of 5-6 day-old young seedlings 
were used as explants for t&ssue culture and transformed according to Basic et 
31.(1998, Pfant Cell Rep 17: 183-188). The commercial cultivar Westar (Agriculture 
Canada) is ttis standard variety used for transformation, but other varieties can be 
5 used, 

0409.0.1 Agrobacterium tumefaciens LBA4404 containing a binary vector was 
used for canola transformation. Many different binary vector systems have been 
described for plant transformation (e.g. An, G. in Agrobacterium Protocols. Methods in 
Molecular Biology vol 44, pp 47-62, Gartland KMA and MR Davey ecfe. Humana Press, 

10 Totowa, New Jartssy). Many are based on the vector pBII\M9 described by Bevan 
(Nucleic Acid Research. 1984. 12:8711^721} that includes a plant gena expression 
cassette flanksd hy the lert and right border sequences from trie Ti plasm id of 
Agrofoaciarium tumefacions. A plant gene egression cassette consists ot at least two 
genes - a selection marker geno and a plant promoter regulating the transcription of 

15 the oDNA or genomic DNA of the trait gene. Various selection marker genes can be 
usad including the Arabidopsis gene encoding a mutated acetohydroxy acid synthase 
(AHAS) enzyme (US patanis 57S7333S and 62251 05). Similarly, various promote 
can be usod to regulate the trait gans io provide constitutive, develop m on lal, tissue or 
environmental regulation of gene transcription, fn this example, the 545 promoter 

20 iBank Anaeslon numbsr* M5S93Q and XifB7B) was unxl to provide constitutive 

expression of the trait gene, 

0410,Q.1 Canola seeds were surface-SLGrifized in 70% etbanol for 2 min_, and then 
in SQ% Ctoroy with a drop of T\vsen-2t> for 10 mm, followed by three rinses vvliTi 
sterilized distilled water Seeds ware then germinated in vitro 5 day?, on half strength 

25 MS medium without hormones. 1% sucrose, 0.7% Phytagar at 23oC, 16 hr. light. The 
cotyledon petiole explants with the cotyledon attached were excised from the In vitro 
seedlings, aivi inoculated with Agrobacterium by dipping the cut end of the petiole 
cxplant into the bacterial suspension. Tho explante were then cultured for 2 days on 
MSBAP-3 medium containing 3 mg/1 BAP. 3 % sucrose, 07 % Phytagar at 23 °C, 16 hr 

30 light After two days of co-cultivation with Agrobacterium, the petlote explants were 
transferred to MSBAP-3 medium containing 3 mg/1 BAP, cefotaxime, carbenicillin, or 
timentin (300 mg/1) for 7 days, and than cultured on MSBAP-3 medium with cefotaxime, 
carbenacillin, ortimentin and selection agent until shoot regeneration. When the shoots 
were 5-10 mnrj in length, they were cut and transferred to shoot elongation medium 

35 (MSBAP-0.5, containing 0.5 mg/l BAP). Shoots of about 2 cm in length were 
transferred to the rooting medium (MS0) for root induction. 
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0411,0.1 Samples of the primary transgenic plants (TO) were analyzed by PGR to 
confirm the presence of T-DNA. These results ware confirmed by Southern 
hybridization in which DNA is eleetrophorcsed or a 1 % agarose gel and transferred to 
a positively charged nyJon membrane (Roche Diagnostics). The PGR DfG Probe 
5 Synthesis Kit (Rochs Diagnostics) is used to prepare a digoxigenin-labelled probe by 
PGR, and used as recommended by the manufacturer. 

0412.0.1 The transgenic plants were then evaluated for Ihelr Improved stress 
tolerance according to the method described In Example 3. Tolerant plants had higher 
seed yields, maintained fhatr stomatal aperture and showed only slight changes in 
10 osmotic potential and proline levels, whereas the susceptible non-trsnsgenic control 
plants closed their stomata and exhibited increased osmotic potential and proline 
levels. 

0413-O.T Tolerance of drought, salinity and cold were measured using methods as 
described in the previous sample 3. Plants that had tolerance to salsify or cold had 
1 5 higher seed yiefds, photosynthesis and dry matter production than siisceptible plants. 
0414.0.1 Example 8 

0415.0.1 Engineering sireas-toterani corn pterUa by over-sxprasing stress, 
related gsnss from Ssecharomyces G&rev'vzisrz cir E, cofi or Brassictt wipm-. 
Cteeftu: max. and Qn&et iutiva 

20 0416.0.1 Transformation of maize (Zea Maya L.) is performed with a modification 
of the method described by Ishida et al {1996, Nature Biotech 14745-50), 
Transformation k genotype-dcponcicnl irr com and only specific eenotypes are 
amenabfe to transformation end regeneration. The inbred tin* Alas (University oi 
Mtnneaola) or hybrid wish A1S3 a?, a parent: are good sources of donor material for 

25 transformation (Fromm et al. 1900 Biotech 3:833-039), but other genotypes can be 
used successfully as well. Ears are harvested from com plants at approximately 11 
days after poilinalkjri {DAP) when the length of Immature embryos is about 1 to 1.2 
mm. Immature embryos are co-cultivated with Agrobacterium tumefaciens that carry 
"super binary' vectors and transgenic plants are recovered through organogenesis. 

30 The super binary vector system of Japan Tobacco is described in WO patents 
WO94/00977 and WO95/06722, Vectors were constructed as described. Various 
selection marker genes can be used including the maize gene encoding a mutated 
acetohydroxy acid synthase (AHAS) enzyme (US patent 6D2E541), Similarly, various 
promoters can bo used to regulate the traft gene to provide constitutive, develop m en taf, 

35 Essue or environmental regulation of gene transcription. In this example, the 34S 
promoter (GenBank Accession numbers M59930 and X1B673) was used to provide 
constitutive expression of the trait gene. 
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0417.0.1 Excised embryos are growl on caJlus induction medium, then maize 
regeneration medium, containing Imidazolirtone as a selection agent. The Petri plates 
are Incubated in the light at 25 C C for 2^3 weeks, or urrtB shoots develop. The green 
shoots are transferred from each embryo to maize rooting medium and incubated at 26 
5 "C for 2-3 weeks, until roots develop. The rooted shoots are transplanted to soil in the 
greenhouse. T1 3eeds are produced from plants that exhibit tolerance to the 
imidazdinone herbicides and which arc PGR poaiEve for the transgenes. 
□418.0-1 The T1 transgenic plants wore then evaluated for their improved stress 
tolerance according to the method described in Example 3. The T1 generation of single 

10 locus insertions of the T-DNA will segregate for the transgene in a 3:1 ratio. Those 
progeny containing one or two copies of the transgene are tolerant of the imidazolines e 
herbicide, and exhibit greater tolerance of drought stress than those progeny lacking 
the transgenes. Tolerant plants had higher seed yields, maintained thoir stomatal 
aperture and showed only slight changes Fn osmotic potential and proline levels, 

IS whereas the susceptible non-transgenic control plants closed their stomata and 
exhibited increased osmotic potential and proline [eveis. Homozygous T2 plants 
exhibited similar phenofypss. Hybrid plants (F1 progeny] of homozygous transonic 
plante and non-transgsnic ptents also exhibited increased cnvirunmsnteE stress 
tolerance. 

20 03i£.G.i Tolerance of salinity and cold wore mewured using methods a= 
described in the previous example 3. Plants thai had tolerance to drought, salinity or 
cold Itad higher seed yields, photosynthesis and dry matter production Ih&n susceptible 
plants. 

U420.0.1 Example 9 
25 0421 .0.1 Engineering slress-toierani wheat plants by over-expressing stress 
related genes iron* Saccharomyces cevevisiae cr E. coH, Brosfteu napus. Glycine 
mas, or Oryia satim 

0422.Q.1 Transformation of wheat is performed with the method descrfced by 
Ishida et al. (199G Nature Biotech. 14745-50). The cultlvar Bobwhite (available from 

30 CYMMITj Mexico) is commonly used in transformation. Immature embryos are co- 
cultrvaled writh Agrobacterium tumefacfons that cany "super binary" vectors, and 
transgenic plants are recovered through organogenesis. The super binary vector 
system of Japan Tobacco is described in WO patents WO94/G0977 and WO05.'Q6722. 
Vectors were constructed as described. Various selection marker genes can he used 

35 Including the maize gene encoding a mutated acetohydroxy acid synthase (AH AS} 
enzyme (US patent 60J>5541). Similarly, various promoters can be used to regulate the 
trait gene to provide constitutive, developmental tissue or environmental regulation of 



gene transcription. In this example, the 34S promoter (GonBank Accession numbers 
M5&930 and X 16673) was used to provide constitutive expression of the trait gene. 
0423.0.1 After incubation with Agrobacterium, the embryos are grown on callus 
induction medium, then regeneration medium, containing imidazolines as a selection 
5 agent. The Petri plates ate incubated in the light at 25 for 2-3 weeks, or until shoots 
develop. The green shoots are transferred from each embryo to rooting medium and 
incubated at £5 C C for £-3 weeks, until roots develop. The rooted slioota are 
transpfanted to soil in tine greenhouse. T1 seeds are produced from plants that exhibit 
tolerance to the Imidazolinorte herbicides and which are PGR positive for the 
10 iransgenes. 

0424.0.1 The T1 transgenic plants were then evaluated for their improved stress 
tnlsrance according to tho method described In the previous ewampfc 3. The T1 
generaiion of singEe locus insertions of the T-DNA, will segregate for the trar-sgene in a 
3:1 ratio. Those progeny containing one or two copies of the iransgene are tolerant of 

15 tho imfdazolfnone herbicide, and exhibit greater tolerance of drought stress than those 
progeny lacking the transgenes. Tolerant plants had higher seed yields, maintained 
their atornatal aperture and showed only slight changes in osmotic potential and proline 
levels, whereas the sirscepiibls non-transgeniG control plants closed their stoinata and 
exhibited increased osmotic potential and proline levels. Homozygous Tk plant* 

2Q eithfbited similar phsnotypes. Tofsrance of salinity and cold were measured using 
methods as described in the previous examples. Piants that had tolerance to drought, 
salinity or cold had higher seed yields, photosynthesis and dry matter production than 
suscsplible plants. 
042&.0.3 Example 14 

25 0429.0,3 identification of Identical and Heterologous Genes 

G427.0.3 Qenc sequences can be used to identify identical or heterologous genes 
from cDNA or genomic libraries. Identical genes (e.g. fulMength eDMA clones) can be 
Isolated via nucleic add hybridization using tor Ruample cUNA libraries. Depending on 
the abundance of the gene of interest, IOO.qoo up to 1 ,000,000 recombinant 

GO bacteriophages are plated and transferred to nylon membranes. After denatu ration with 
alkali, DIMA Is immobilized on the membrane by o. g, UV cross Jinking. Hybridization is 
carried out at high stringency conditions. In sgueous solution, hybridization and 
washing is performed at an conic strength of 1 M NaCI and a temperature of S8"C. 
Hybridization probes are generated by e.g. radfoactive (^P) nick transcription labeling 

35 (High Prime, Roche, Mannheim, Germany). Signals are detected by autoradiography. 
0423.0.3 Partially identfeal or heterologous genes that are related but not identical 
can be identified in a manner analogous to the above^described procedure using low 
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stringency hybrid izatton and washing conditions. For aqueous hybridization, the Ecnic 
strength is normally kept at 1 M NaCf while the temperature is progressively lowered 
from 68 to 42°C. 

0429.0.3 isolation of gene sequences with homology (or sequence 
5 identity/similarity) only In a distinct domain of [for example 10-20 amino acids) can he 
carried out by using synthetic radio labeled oligonucleotide probes. Radiolabeled 
olfgonucleotidee are prepared by phosphorylation of the S-prime end of two 
complementary oligonucleotides with T4 polynucleotide kinase. The complementary 
oligonucleotides are annealed and ligatod to form concatemers. The double stranded 
10 concatemers are than radiolabeled by, for example, nick transcription. Hybridization is 
noimalfy performed at low stringency conditions- using high oligonucleotide 
concont rations. 

Oligonudeulido Itybridization solution: 
6 x SSC 
15 0.01 M sodium phosphate 
1 mM EDTA {pH 3) 
0.5 % SDS 

100 ug/hil denatured salmon sperm DMA 
0.1 % nonfat dried milk 

20 

0450.0.3 During hybridization, temperature is lowered stepwise to G-10 r C below 
(he estimated oHgotmdfioiido T m or down to room temperature followed by washing, 
steps and autoradiography. Washing is performed with low stringency such as 3 
washing steps using 4 x SSC. Further details are described by Samprouk, J. gf. al., 
25 1m "Molecular Clonin rj; A Libera lory iVten Dal,' Coki Sprin g Ha rbor La bo ratory Pre-?* 
or Ausubsl, F.M. et el., 1994, "CurrenJ Protocols fn Molecular Bialogy," John Wiley £ 
Sons. 

0431.0.3 Example 15 

0432.O.3 Identification of Identical Genes by Screening Expression Libraries 

30 with Antibodies 

0433.0.3 c-DNA clones can be used to produce recombinant polypeptide for 
example in E. cofi (e.g. Qiagen GIAexpress pQE system). Recombinant polypeptides 
are then normally affinity purified via Ni-WTA affinity chromatography (Qiagen). 
Recombinant polypeptides are then used to produce specific antibodies for example by 

35 using slandard techniques for rabbit immunization. Antibodies are affinity purified 
using a Ni-MTA column saturated with the recombinant antigen as described by Qu ot 
at., 1994, BloTecliniques 17:257-262. The antibody can than bo used to screen 
expression cDNA libraries to identify identical or heterologous genes via an 
immunological screening (Sambrook, J. et al., 1969. ' Molecular Cloning; A Laboratory 
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Manual" Cold Spring Harbor Laboratory Press or Ausitbel, F.M. et al. p 199-1, 'Current 
Protocols in Molecular Biology'; John Wiley & Sons). 
0434.0J3 Example 1 S 
0435,0.3 In vfvo Mutagenesis 
5 0436.0.3 in ™ mutagenesis of microorganisms cart be performed by passage of 
plasmid (or other vector) DMA through £ cot? or other microorganisms (e.g. Bacffltw 
epp. or yesgts such as Sacchamniyces corsvisfae) which are impaired in their 
capabilities to maintain the integrity of their genetic information. Typical mutator strains 
have mutations in trie genes for the DNA repair system [e.g., mutHLS, mutD, rnuiT, 

10 etc., for reference, see Rupp, W.D., 1996, DNA repair mechanisms, in: Escherichia cob 
and Salmonella., p. 2277-2294 : ASM: Washington.) Such strains are well known to 
those skilled in the art. The use of such strains is illustrated, for example, in Greener, 
A. and Callahan, M„ 1904, Strategies 7: 32-34. Transfer of mutated DNA molecules 
into plants is preferably done after selection and testing in microorganisms. Transgenic 

15 plants are generated according to various examples within the exemplification of this 
document 

0437.0.3 Example 17 

0438.0.3 kterrtificafJon send Analysis of YWLOSOW Homolo&s 

0439.0,3 Transgenic Arabidopsis plants ovaraxpre&sing YNL 090VV fORF 3165) 

20 JJvsd 4.33 days longer Itvin the wild lype control under drought conditions. Th s protein 
sequence of YNL090W was used to identity relsted gene sequences of expressed 
sequence fags <ESTs) proprietary libraries constructed trom Qtyia sativa c^. Noppc-rt- 
Brarre- (a japonica rice), Brassies n&pus cv. ' AC teoeV "Quantum* and "Cre^r 
(canols), and Glycine msjrcv. Resuicfc (.soybean) by Blast analysis {Altschu.l SF, Gish 

25 W, Miller W, Myers EW, Lipman DJ. 1990 J Mo] Bioi 21 583:403-10). 

0440.0.3 The plant cDNA sequences were translated into a predicated amino acid 
sequences, and relationship among the amino acids sequences was determined by 
sequence alignment using the clustal W algorithm in Vector NTI Version 7 (Figure 2), 
They have 75% similarity overall. In general, proteins having conserved domains 

30 referred to as I (GXXXGKT), II (DXXG), Ml (VGTK), IV (EXSS), and E (FXXXYXX), am 
classified as small GTPases. Aif fore domains in the proteins in Figure 1 are more 
conserved than in other known small GTPases, particularly Domain I 
(KXVXXGDXXXGKT), Domain F. (FXXXVXXTV), Domain Jl iWDTAGQE) and Domain 
ill {VGTKXDL). In addition, pofybasic amino acids in C terminus are shown in the 

35 Figure 2, as well as a C-termlnal CAAL domain (wherein A is an aliphatic amino acid), 
which is the signature sequence for post Irarislafional modification by the enzyme 
geranyigoranyftransf erase I. Another important nho-speeffic feature was shown in 
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most proteins in Figure 1 is the hrghry conserved amrno acids between Domain II and 
Domain IN. 
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1. A transformed plant call with altered metabolic activity compared: to a 
corresponding non transformed wild type plant cell, wherein the metabolic activity iy 

5 altered by transformation with a Rti^s>.Related Protein (SRP) coding nucleic acid and 
results in increased tolerance aixt'or rebalance to art environmental stress as 
compared to a corresponding non-frans-formed wild type plant cell. 

2. Tne transformed plant cell of claim 1, wherein metabolic activity is altered 
concerning one or more metabolites selected from the group consisting of 2 3-dimethy!- 

10 S-pbytyiquinol, 2-hydroxy-pa!mitic acid, 3,4-dihydroxyphenyl-alanine (- dopa), 3- 
hydnoxy-palmitic acid, 5-oxoproline. alanine, afpha linolenic acid (clQ:G (c9, c12, c15)), 
alpha-tocepherol, aminoadipic acid, anhydroglucose, arginlrte, aspadlc acid, beta-apo- 
8 r carotenal, beta-carotene, beta-sitosterol, beta-tocophemi. (deita-7-c!s,1Q-cis}- 
hexadecadienic acid, hexadecatilenlc acid, margaric acid, dalta-15-cis-tetracosenic 

15 acid, ferulfc acid, campeaterol, cerotic acid {c26:0), citrulfrno, cryptoxanthsne, 
eicosenolc acid (20:1), fructose, fumarate, galactose, gamma-arfiinobulyric acid, 
gamma- tocopherol, gluconic acid, glucosB, oMamic acid, glutamine,. glyeerate, 
gSyeerinaltiebyti, glycerol, glycerol-S-phosphal©, glycine, homoeerine, inositol, 
isoleucine, iso maltose, isopentenyl pyrophosphate, leucine, lignccorfc acid (c24;0), 

20 linoteic acid (c18:2 (cS, c12)j p luteins, lycopane, ma-arte, mannose, methionine, 
methyl gslactoluranoside, methylgalactopyranoside, mcLlwIyalactopyranosids, palmitic 
acid (c16:0}, phenylalanine, phosphate, proline, putrescine, pyruvat, raffinose, rfbonic 
acid, serins, shipmate, sinapin^ acid, stearic acid telfW), succinal£ L sucrose, 
threonine, triaconlanoic acid, tryptophane, Tyrosine, ublchinono, udp-glucose, valine, 

25 2eaxanthine. 

3. The transgenic plant celi claim 1 or 2, wherein the metabolic activity is altered 
by transformation with a Stress-Related Protein (SRP) coding nucleic acid selected 
from the group consisting of: 

a) nucleic acid molecule encoding one of Ilia polypeptides- shown in Fig. 
30 1a, 1b or 1 c or a fragment thereof, which centers an altered metabolic activity in 

an organism or a part thereof, 

b} nucleic sucld molecule comprising one of the nucleic acid molecules 
shown in Fig. 1a, 1b or 1c; 

c) nucleic acid molecule whose sequence can be deduced from a 
35 polypeptide sequence encoded by a nucleic acid molecule of (a) or (b) as a 

result of the degeneracy of the genetic code and conferring an altered 
metabolic activity in an organism or a part thereof; 
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d) nucleic acid molecule which encodes a polypeptide which has at least 
50% identity with the amino acid sequence of the polypeptide encoded by tile 
nucleic acid molecule erf (a) to (c) and conferring an altered metabolic activity in 
an organism or a part thereof; 
5 c) nucleic acid molecule which hybjdizes with a nucleic acid molecule ot (a) 

to (c) under under stringent hybridisation conditions and conferring an altered 
metabolic activity in an organism or a part thereof; 

f) nucleic acid molecule which encompasses a nucleic acid molecule 
Which is obtained by amplifying nucleic acid molecules from a cDNA library or a 

1 0 genomic library using the primers in table £ and conferring an altered metabuJic 

activity in an organism or a pari thereof; 

g) nucleic acid molecule encoding a polypeptide which Is Isolated with the 
aid of monoclonal antibodies against a polypeptide encoded by one of the 
nucleic acid molecules of (a) to (f) and conferring an altered metabolic activity 

15 in an organism or a part thereof; 

h) nucleic acid molecule encoding a polypeptide comprising the consensus 
sequence shown !n Fig 2 and conferring an altered metabolic acthiry in an 
organism or a pari thereof; and 

i) nucleic aefci molecule which is obtainable by screening a suitable nucleic 
20 acid Ifcrary under slringnnt hybrid Nation conditions with a probe comprising ona 

of the sequences of trie nucleic acid motecule of (a) Id {k) or with a Fragment 
thereof having at least 15 nt, preferably 20 nt, -30 rit, 50 nt r 100 nS, 2D0 nt or 50D 
fli of the nucleic acid molecule characterized in (a) to (k) and conferring an 
altered mslabolic activity in an organism or a pad thereof. 
25 or comprising a sequence whtch is complementary thereto. 

4. The transgenic plant cell of claim 3, wherein the environmental stress is 
selected from the group consisting of salinity, drought, temperature, metal, chemical, 
pathogenic and oxidative stiesses, or combinations ttiereof, 

5. The transgenic plant cell of any of claims 1 - 4 derived from a 
30 monocotyledonous plant 

6. The transgenic plant cell of any of claims 1 - 5 derived from a dicotyledonous 
plant. 

7. The transgenic plant cell of any of Ctaims 1 - 6, wherein the plant is selected 
from she group consisting of maize, wheat, rye, oat, tritjcale, rice, barley, soybean, 

35 peanut, cotton, rapeseed, canola, manihot, pepper, sunflower, flax, borage, saff lower, 
linseed, primrose, rapeseed, tump rape, tagetes, solanaceous pFants, potato, tobacco, 
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eggplant, tomato. Vide, species, pea, alfalfa, colFee, cacao, tea, Sallx species, oil palm, 

coconut, perennial grass* forage crops and Arabidopais fhaliana. 

8. The transgenic pfant ceB of any of claims 1 - 4, derived from a gymnosperm 

plant 

5 9- The transgenic plant cell of any of claims 1 - 4 or 6, whcrcfn the plant is 
selected from the group of spruce, pine and fir. 

10. A transgenic plant generated from a plant coll according to any of claims 1 - 7 
and which is a monocot or dicot plant. 

11. A transgenic plant of claim 10, which is selected from the group consisting of 
10 maize, wheat, rye, oat, triticafc, rice, barley, soybean, peanut, cotton, rapeseed, 

canola, manihot, pepper, sunflower, flax ? borage, saNlower, linseed, primrose, 
rapesesd, turnip rape, tagetes, solanaceous plants, potato, tobacco, eggplant, tomato, 
Vicia species, pea, alfalfa, coffee, cacao, tea, Salix species, oli palm, coconut, 
perennial grass, forage crops and Arabidopsis thafiena. 
15 12. A transgenic plant generated from a plarrt coll according to any of claims 1 - 4. 
S or 9 and v^hich is a gymnosperm plant. 

13. A transgenic plant of claim 12, which is selected from the group consisting of 
sprues, pine and fir. 

14. A seed produced by a transgenic plant of any of claims 10-13, wherein the 
.20 ayud is gsnetlcally homozygous for a lmnegsne conferring altered metabolic activity 

resulting in an increased tolerance to environmental stress as comparad to a 
corresponding non-transformed wild lypo plant 

15. An isolated nucleic acid molecule comprising a nucleic scid molecule selected 
from the group coning of: 

25 ™cleic acid molecule encoding of the polypeptide shown in Fig, 1a, ib 

or 1c or a fragment thereof, wiiich confers an altered metabolic activity in an 
organism or a part thereof; 

b) nucleic acid molecule comprising of the nucleic acid molecule shown in 
Fig. 1a r 1b or 1c; 

30 c) nucleic acid molecule whose sequence can be deduced from a 

polypeptide sequence encoded by a nucleic acid molecule of (a) or (b) as a 
result of the degeneracy of the genetic code and conferring an altered 
metabolic activity in an organism or a part thereof; 

d) nucleic acid molecule which encodes a polypeptide which has at least 
35 50% identity with the amino acid sequence of the polypeptide encoded by the 

nucleic acid molecule of (a) tu (c) and conferring an altered metabolic activity In 
an organism or a part thereof; 
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■e) nucleic acid molecule which nybidizes with a nucleic acid molecule of (a) 
to (c) under under stringent hybridisation conditions and conferring an altered 
metabolic activity in an organism or a part thereof; 

f} nucleic acid molcculo which encompasses a nucleic acid molecule 
5 which is obtained by amplifying nucleic acid molecules from a cDNA library or a 

genomic library using the primers In table 2 and conferring an altered metabolic 
activity ri an organism or a part thereof; 

g} nucleic acid molecule encoding a polypeptide which is isolated with the 
aid of monoclonal antibodies against a polypeptide encoded by one of tne 
"10 nucleic acid motecufes of (a) to (f) and conferring an altered metabolic activity 

in an organism or a part thereof; 

h) nucleic acid molecule encoding a polypeptide comprising the consensus 
sequence shown In Fig. 2 and conferring an altered metabolic aciivity in an 
organism or a part thereof ; and 
1 5 i) nucleic acid moiecule which is obtainable by screening a suitable nucleic 

acid library under stringent hybridization conditions with a probe comprising one 
of the sequences- of the nucleic? ^cid molecule of (a) to (k) or with a fragment 
thereof having at least 15 nt. preferably 20 nl, 30 nt, 5D rjt, 100 nt, 200 nl: or 500 
ni of the nucleic acid molecule characterized in {a) to (k) and conferring altered 
20 metabolic activity in an organism or a part thereof, 

whereby the nucleic acid moEeriute distinguishes over the sequence as shown in Fig. 

1 a, 1 h or 1 c by one or mora nucleotides. 

16. An isolated nucleic acid molocula comprising a nucleic acid molecule selected 
from the group consisting or: 
25 a) nucleic acid molecule encoding of the polypeptide shewn in Rg, 1a. 1b 

or 1g or a fragment thereof, which confers an altered metabolic activity in an 

organism or a part Ihereof; 

b) nucfeic acid molecule comprising of the nucleic acid molecule shown in 
Rg. 1a, lb or 1c; 

30 c) nucleic acid molecule whose sequence etui be deduced from a 

polypeptide sequence encoded by a nucleic acid molecule of (a) or (b) as a 
result of the degeneracy of the genetic code and conferring an altered 
metabolic acttvity in an organism or a part thereof; 

d) nucleic acid molecule which encodes a polypeptide which has at feast 
35 50% identity with the amino actd sequence of the polypeptide encoded by the 

nucfeio acid molecule of (a) to jc) and conferring an altered metabolic activity in 
an organism or a ptirt thereof ; 
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e) nucleic acid molecule which hybidizes with a nudeic acid molecule of (a) 
to (c) under under stringent hybridisation conditions snd conferring an altered 
metabolic activity in am urganism ur a part thereof ; 

f) nucleic acid molecule which encompasses a nucloic acid molecule 
which is obtained by amplifying nucleic acid molecules from a cDNA library or a 
genomic Ifcrary using the primers In table 2 and conferring an altered metabolic 
activity in an organism or a part thereof; 

g) nucleic acid molecule encoding a polypeptide which is isolated with the 
aid of monoclonal antibodies against a polypeptide encoded by one of the 

i nucleic acid molecules of (a) to (f) and conferring an altered metabolic activity 

in an organism or a part thereof; 

h) nucleic acid molecule encoding a polypeptide comprising the consensus 
sequence shown in Fig. 2 and conferring an altered metabolic activity In an 
organism or a part thereof; and 

i i) nucleic acid molecule which is obtainable by screening a suitable nucleic 

acid library under stringent hybridization conditions with a probe comprising one 
of iho sequences of the nucleic acid molecule of (a) to (k) or with & fragment 
thereof having si \sssa 15 nt, preferably 20 nt, 30 nt, 50 NE, 100 nt, £00 nt or 500 
nt of the nucteEc- acid molecule characterized in (a) lo (k) and conferring alls red 
} metabolic activity in an organism or a part Ihsieof. 

17. A nucleic acid construct which confers the expression 0? the nucleic acid 
molecule of claim 15 or 16. comprising one or more regylaloiy elements, wfiereby 
expression ot the SRP coding nucleic acid in 3 host cell results altered metabolic 
activity resulting in increased lolerarwe to environmental stress as compared to a 
i corresponding non-lransformsd wild type host cell. 

15. A vector comprising the nucleic acid molecule as claimed in claim 15 or 16 or 
the nucleic acid construct of cEaim 17, whereby expression of the SRP coding nucleic 
acid in 3 host cell results altered metabolic activity resulting in increased toleranco to 
environmental stress aa compared to a corresponding non-transformed wild Lype host 
) cell. 

19. A host cell, which has been transformed stably or transiently v/fth the vector as 
claimed in claim IS or the nucleic acid molecule as claimed in claim 15 or 16 or the 
nucleic acid construct of claim 17. 

20. An isolated Stress Related Protein (SRP) which is selected from the group 
j comprising Fig. 1a J b or 1c and/or homologs thereof. 
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21. An isofeted Stress Related Protein (SRP) of claim 20 which is selectod from 
yeast, preferably Saccharcmyces carevisfae, or E.coli, Brassioa napus, Glycine max, 
or Oryza sativa, 

22. A method of producing a transgenic plant with altered metaboisc activity 
5 compared to a corresponding non transformed wild type plant cell, wherein the 

metaholic activity is altered by expression of a Stress- Related Protein (SRP) coding 
nucleic acid and results in increased tofarance and/or resistance to an environmental 
stress as compared to a corresponding non-transformed wild type plant cell, 
comprising 

10 a. transforming a plant cell with an expression vector according to claim 18 

and 

b. generating from the plant cell a transgenic plant with an increased 
tolerance to environmental stress as compared to a corresponding non- 
transformed wild type plant. 
15 23. The method of claim 22, wherein the SRP coding nuclsic acid is selected from 

the group comprising the nucleic acids of Fig. 1a, lb or 1c and'or horn clogs of the 

afore mentioned sequences. 

24, The method of any of claims 22 or 23, wherein the SRP coding nucleic add is al: 
least about 50% homologous to one of tho nucleic acids of Fig. i a, 1 b or i c. 
20 25. A method of modifying stress tolerance of a plant comprising, modifying thB 
level of expression of an SRP in the plant 

26. The method of claim 25. wherein the SRP encoding nucleic acid is selected 
from the group comprising the nudaic acids d Fig. 1a, 1c or 1c and/or homology of ih^ 
afore mentioned sequences . 
25 27. The method of any of claims 26 or £6, wherein the SRP coding nucleic acid is at 
least about 50% hamokignus to one of the nucleic acid of Fig. 1a, 1 b or 1 c. 

23. The method of any of claims 25 - 27, wherein an expression vector is used 
according to any of claims 17 or 18, 

'£}. The method of any of claims 25 - 28, wherein the stress tolerance is dec/cased. 
30 30. The method of any of claims 25 - 29, wherein the plant is transgenic. 

31. The method of any of claims 25 ~ 30, wherein the plant is transformed with an 
inducible promoter that directs expression of the SRP. 

32. The method of any of claims 25 - 31 , wherein Ihe promoter is tissue specific. 

33. The method of any of claims 25 - 32, wherein trie promoter is developmental ly 
35 regulated. 

34. The method of any of claims 25 - 33, wherein SRP expression is modified by 
administration of an targeting nucleic sequence complementary tn the regulatory region 
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of the SRP encoding nucleic acid and/or by a transaction factor and/or by a zinc finger 
protein. 

35. A method of detecting environmental stress in plant cells or plants comprising 
screening the plant cells for altered metabolic activity as compared to no-n-stress 

5 conditions. 

36. A method of screening plant cetle or plants for increased tolerance and/or 
resistance to environmental stress comprising screening Ihe plant cells under stress 
conditions for altered metabolic activity as compared to non-stress conditions, 

37. A method of breeding plant cells or plants towards increased tolerance and/or 
10 resistance to environmental stress comprising screening the plant cells under stress 

conditions for altered metabolic activity as compared to non-stress conditions and 
se I acting those with increased tolerance and/Or resistance to environmental stress. 

38. The method of one of claims 35 - 37, wherein metabolite activity is altered 
concerning one or more metabolites selected from the group consisting of 2,3-clirneihyl- 

15 5-phyiytquinol, 2-hydroxy-palmitic acid, 3-,4-di hydroxy phenylalanine (= dopa), 3- 
hydroxy- palmitic add, 5-oxoprolinc, alanine, alpha linolcnlc add (c18:3 {c9, c12, c15)), 
alpha-tocopherol, aminoadipic acid, anhydrogluco=e, arginine, aspartic acid, befa-apo- 
3" carolenal, bela-carotens, heta-silostero!, beizi-tocopherol, (deha*7-E;is r 10-clB}-ri8xa- 
decadisnie acid, heAadecatrianic acid, margaric acid, delta-15-cis-tetracosenic acid, 

20 lerulte acid, campesterol, cerotic acid (c26:0), citrutfirre, cryptoxanihine. eicosenolc acid 
(20: t), fructose, fumarates, galactose, gamma-ami rLObutyiic acid, gamma-tocopherol, 
gluconic acid, glucose, glutamic acid, ojutamine, glycerate, ylycerinafclehyd, glycerol, 
glycerof-3-phosph&te, glycine, homossrins, inositol, isoleucine, iso-malioss, 
isopsntsiiyl pyrophosphate, leucine-, lignocerk; acid (c24;Q) r linoleic acid (e1S:2 (c&> 

25 ci2)), luteins, lycopene, malates, mannose, methionine, methyl gatactofu ran oside, 
methylgalactopyranoside. methylgalactopyranoeide, palmitic acid (c16:0), 
phenylalanine, phosphate, proline, putrescine, pyruvat, ratfinose, ribonic acid, serine, 
shikimate, sinapine acid, stearic acid {c1B:0) T succinates, sucrose threonine, 
Iriaconlanoie acid, tryptophane, tyrosine, ubiohinone, udp-ghicose, valine, zeaxanthine. 

30 39. The method of one of the claims 35 - 3S, wherein tho altered metabolic activity 
is by transformation with a Stress-Related Protein (SRP) coding nucleic acid. 
40. The method of one of the claims 35 - 39, wherein metabolic activity is altered 
by transformation with one or more Stress-Related Protein {SRP) coding nucleic acids 
selected from tho group comprising at least one of Ihe nucleic acids of Fig. 1a, 1 b or 1o 

35 and/or homologs of the aiore mentioned sequences, 
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41- Use of a SRP encoding nucleic acid selected from the group comprising the 
nucleic acid of Fjg. 1a, 1b or 1c andfor hnmologs ol the afore mentioned, sequences for 
preparing a plant cefl with increased environmental stress tolerance. 

42. Use of altered metabolic activity and/or a SRP encoding nucleic acid selected 
5 from me group comprising trn nucleic acid of Fig. 1a, tb or 1c and/or homologs of the 

afore mentioned sequences or parts thereof as markers for selection of plants or plant 
calls with increased tolerance to environmental stress. 

43. Use of altered metabolic activity and/or a SRP encoding nucfeic acid selected 
from the group comprising the nucleic add of Fig. 1a, 1b or 1c and/or homologa of the 

) afore mentioned sequencas or parts thereol as markers for detection of stress in plants 
or plant ceffs. 

44. A nucleic acid construct which confers the expression of the nucleic acid 
molecule of claim 15 or 16, comprising one or more regulatory elements, whereby 
expression of the SRP coding nucleic acid in a Host cell results In increased tolerance 

i to environmental stress as compared to a corresponding non-transformed wild type 
host cell. 

45. A vector comprising the nucfeic ftcid molecule as claimed En claim 1 5 or 16 or 
the nucleic acid construct of claim 44 t whereby expression of the SRP coding nucleic 
acid in a host eel] results in increased tolerance io environmental stress as compared 

1 to s. corresponding non-transformed wild type hosi Mil. 

46. A plant cell comprising a nucleic acid construct of claim 44 or a vector of claim 
45. 

47. A plant com prising a c*|f of claim 46. 

48. An isolated nucleic acid, comprising a polynucleotide selected from the group 
consisting of: 

a. a nucleic acid sequence of Fig. 1c; 

b. a polynucleotide encoding a polypeptide of Fig. 1c; 

c. a polynucleotide naviig at least 70% sequence idendly with a nucleic 
acid sequence of Fig. 1c, wherein expression of said potynculeotfde confers 
increased tota ranee to one or more abiotic stress in a plant as compared to a 
corresponding non-transformed plant; and 

d. a polynucleotide hybridizing under string ant conditions to a nucleic acid 
sequence of Fig. 1c, wherein expression of said polynculectide confers 
increased tolerant to one or more abiotic stress in a plant as compared to a 
corresponding non-transformed plant. 

49. A vector comprising the isolated nucleic acid of daim 48. 
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50. A plant stably transformed with the isolated nucleic acid of claim 4B. 

51 . A plant stably transformed with the vector of claim 49. 

52. A seed at the plant of claim 50, wherein sakJ seed comprises the isolated 
nucleic acid of claim 48. 

5 53. A seed of the plant of claim 50, wlwein saki seed comprises the vector or claim 
49. 

54. A method of increasing totorance of a plant to at least one abiotic stress, 
comprising: transforming a plant with an isolated nucleic arid of claim 48. 

55. A method of increasing tolerance of a plant to at feast one abictfc stress, 
1 0 com prising: transforming a plant with a vector of claim 49. 

56 . A plant transformed wit h a nude ic ac Id selected from the group consisting of: 

a. a nucleic add sequence of Fig. 1 a or Fig. 1b; 

b. a polynucleotide encoding a polypeptide of Fig.. 1a or Fig. 1b; 

c. a polynucleotide having at least 70% sequence Identity with a nucleic 
15 acid sequence of Bg. 1a or Fig. 1b, wherein expression of said polynculeotide 

confers increased tolerance to one or more abiotic stress in a plant as 
compared to a corresponding iion-transfc-rmod plant; and 
± a polynucleotide hybridizing under stringent conditions lo a nucleic acid 
sequence of Fig. 1a or Fig. 1b, wherein expression of said polynculcotide 
20 confers increased tolerance to one or more abiotic stress in a plant as 

compared to a corresponding non-transformed plant. 

57. A Seed of the plant of cFaim 56. 

53. A method ot : increasing tolerance of a plant to at least one abiotic strsas, 
compiising: transforming a plant with a nucleic acid selected from the group consisting 
25 of: 

a, a nucleic acid sequence of Fig. 1a or Fig. 1b; 

lx a polyn uclectide encoding a polypeptide of Fig. 1 a or Fig. 1b; 

c. a polynucleotide having at least 70% sequence identity rath a nucleic 
acid sequence of Fig, 1a or Fig. 1b, wherein expression of s*id polynculeotide 

30 confers increased tolerance to one or more abiotic stress in a plant as 

compared lo a corresponding non-fransformed plant; and 

d. a polynucleotide hybridizing under stringent conditions to a nucleic acid 
sequence of Fig. 1a or Fig. 1b r wherein expression of said polynculeolide 
confers increased toierance to one or more abfotic in a plant as compared fo a 

35 corresponding non-transform od plant. 
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<:110> BASK 

<iyo* Efutlaic acid sequences encoding proteins associated wi7;h ablatio 
etwees response and plijrit calls and pJanLs with iiKjreas2d 
f-olsrnci;e to envi r ann^nta 1 streea 



^10> I 

<=211s 1143 

^212> ECIfl 

<213> fiaccharomyces Jereviaiae 



<221* CDS 

fiK.(ii43] 



a.-g 3 AL 33a gi^ aaa ttt £5 a a^t act gta got ttt tt«t utia bet gaa 
Hsfc Asp 017 Ala Lys Fbe Glm Ann Hit val Phe Lsu. Fm fe E C-ln 



15 



at 5 ttt crat tg.ii- tac aat tc:,- =%rg eta sec aag aar. gta fct- cga agt 
He Hh Aav Cy« Tyr Tin- Leu p_-o Lvs ftsn Vail Phe Ary Ser 



t..t gtt acc Lyy tec tga tat gag aa a tta aat tec tta ttc c^c 
Phe Val Thr Tr P fior Cys -i-yr Qln Lys Fbe *iea 9Cr L™ a a Phe Arg 



act tgg eta tta atg L 3 g tta coa etc atL att gcg L SH aaa at a n R t 
Thi- Txp Leu Le-a Met Tr-p leu Prn T.eu He lie Ala Tip T,ys He Aug 



ggt iiiL <=ga cat; tat. -tc gtt am get act get ctt atg ttt get, ytg 
Sly Lys Arg uis Tyr: Leu Val He Val Vbr Ala Leu Mat PIip. c*\ v val 
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rhg hah the tr.a tgg aca tat teg tac ata ttc sga gaa cgu i'^c tt« 
LSU Tyi Phs iev Trp Thr Tyr Scr Tyr lie The .^Tg Glu Sr^ Thr- T,eiU 



gga aag caa ghh tch caa htL 3 -J : _ aaa gaitj a.Lu att uca aat a=e~ ccg 
Gly Lya flltl Val Ser e1.Ti Mia Ala Lye Glii lis IlG Hit AiT-T? Thr Pro 
100 IDS 110 

ggr. ata gae act gua gau tgg gaa cgt gtt gca gta aat ttc aat tct 
tlly lie Asp Thr Glu 3sp >"v:p Glu Arg Val Ala Val Ashi ?hti Assii Stir 
115 iaU 125 

tat tta tut y au act aaa ctt tgg aat act gag tac ttt ttt ttt gat 
■ryr iip-u l.yr Glu Aan Lye L;:u Trp Acn Thr Glu Tyr Pliu Pl^ Plus A^p 

130 125 1*1? 

ggt tec age tgc eati f;a» gug ttc aga aag atg ef-.t ctt gs.g cea ttt 
cly £cr Esr eye Gin Glu Jfila Pha Arg Lys K*L Leu Leu. Glu Pre Flue 

145 ISO 135 13C- 

tec t-g aaa ?,aa a*t qacr tti flct aat 33c a?.g gta set gae gga tat 
Eur Liiu Itfti Lye Aon ADD ?he 7J.a Abe Ala Lye Val Pro flap (Sly &ar 
165 170 175 

rtt tt)L tao e.ci gaa aaa gen tr.g eag gtt tat ttt aca cag ata gag 
Val Cye Tyi- Thr GLu Lys Ala Leu Gin Vsl. Tj'ir Pha Thr din lie Glu 
183 105 Hi) 

c-.nc aia tgg ca? tgg att aat tat gaa gga ttt tta Ud.o ^at taa ace 
Al-g JUys Trp iiis Tup He Asn Ser i?lu Gly Ph^ T.rii His A3tl Lyu Thr 



aca cag agt gtt euLi ttt ":cg aaa ggt tac ggt fctrC aaa Ctt etc 

Thr Gin iter Val Sin Phc Ser LyD Hie Gly Tyr Gly Ser Lya Leu Llj 
21U 2 1- 1 : 220 

-gy yuL LLu siag gaa gtg aca ata atg aat tea ttt gcg tto Cts 

Trp .Ma Phe Lye Glu Val Tin- He Met Asn Ser arg Pne Ala Pha Pis 
225 330 235 240 

agt att get tac it* aac ggt etc Ctt act ata cca aga eta aga uclL 
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Ser lie Ala Tyr Leu Aan Gly Leu Leu Ttrr lie Prcj Ary Leu Arg Aar. 

345 350 255 

tga gtg cat ate ctQ ti; gta tgt gca gtt ctt tea tct atg ata att 8] 

Ser Leu liia lie Leu Tyr Val Cyc Ala Val Leu Ser Ee= Mei: He :ie 
260 26E 270 

g,aa tat tta a;a ggg ate gac aaa ttc agg ttc aaa t;a s±g aat ctg 3f 

Glu Tyf Lfeu life Gly life Aap Ly* Pbe ATCj ?Iife Ly£ Sir M£L Ail! L6u 

275 2A0 265 

ata cat a.3.3 eta cag ttc ttc_! tea. tat att aca tgt gga cac ga:j aarj 3: 

II u B.ln Lyti LdLL Gin Pli* Lml: Sujl Tyr- He T3li Cyi Gly Hi a Glu Ly.3 
?.<1D a<JB 3nt> 

tct gat gea a-it aat tgg tct caa att rjcg a&g agg acrj aat act tas 9>: 

Ser Asp Ala Thr Agn. Trp 3er Gin lie Ala Lya Arg Ttr Asn Thr Tyr 

335 310 L*15 320 

gtg tTt: gag r^g sai art tgg apt. r.r.g nra a-p. ntg hfc:: r.'.fji giit 4jyL 101 

Mat Fh'j Glu Gin Lys He Trp Asn Ser Pro He Piia Skt- a^p is.iy 

:<25 " 11 'J 335 

att gat tgt gaa aag ctt ttt aaa tgg tat tr.--. agr. ac^ cct gta tct id! 

He iLsp LVs Glu Lys Shs JSbe Lys Trp Tyr P".ie !=er Thr Pro Val i.-e.x 

3-13 315 350 

fcuy cii& L-uL ttg L-osi gtt ggL tec act ^at ttt gaa etc tgg cca IK 

ftF.L- GlLn Aldi Set L«u Sai Val Gly Stir Tlrt A=p Ph'J Glu. LOU Trp P2?d 

IhO IfiF 

tat alia aaa cjEia goa cs^i Lea get Hgc aat ga'i gtg taa 11' 
Ty^ He Lye Glu Ala Gin Ser Ala Cy» Aan Aap Val 
3 70 375 '.<&(? 



^210^ 2 

<2l2> PET 

<213> Gaceharomycca ccrcviaiac 

■s4DQ> 2 



WO 



tfet ABF- Gly Mi ^yS Phe Glu Aflh Thr Val Ala Pile Leu Fro Ser Glu 
15 19 15 

T1 r Phe? A^p f!yS Tyr Asn flf=r Thr T,™ Pro T.yp Asn Val Ph-a ft~g ypr 
20 25 

Plie Val Thr Trp Ser Cys Tyr Glu Lys the A3n Sar Leu Glu phe Arg 

35 40 45 

■i'hr Trp Leu Leu Met lip Leu tro Leu lie lie Ala Trp l^ye .lie Aug 
5 3 55 60 

Gly Lye Air-i His Tyr Leu Val lie Val Thr Als LOU Mfet Pile Glu Val 

65 70 75 3D 

Lnu Tyr Phc Leu Trp Tlix Tyr Ecr Tyr lie Phc Arti Glu Axg Tjtr Lcu 
65 90 9.5 

Gly LyS GIt. Val Se£ GLLA The Ala Glu lie I^e Tilt A£ll Thr- Pro 

100 105 110 

Gly lie Asp Thr- Glu Asp Trp Glu Arg val Ala Val ABB rho ft.ari Bcr 

11!? 12Q L2S 

Tyr Lei Tyr Glu Asn Lya Leu. Tup Asji Tim- Glu Tyr Pita 7hi- rhc Atfp 
130 135 1'10 

Gly Ser Set cys Qin Glu Ala Pts Arg Lys Met Leu Leu Glu Pro ?lie 

145 150 155 160 

Ecr Leu Lys Lys ash Sap Phc Ala Acn Ala Lya Val Pre Asp Gly Ser 
1(55 17D 175 

Val Cys Tyr Thr Glu Lye Ala Leu Gin Val Tyr Phe Thr Gin He Glu 
160 165 190 

Arg Lys Trp ni.B Trp lie. Asm Ser Glu Gly Phe Leu His Aan Lya Thr 
nyij sort AO 1 ? 



Thr Gin Ser Val Gin Phe. Ser Lye His Gly Tyr Gly Ser. Lye Leu Leu 
210 315 330 
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Trp ilia Phe Lyp Glu Val Thr He We- Asn Sar Arg Ehe Ala Phe ?he 
225 230 235 240 



fler lift A" a Tyr i.rij S.ftti (Tl.y T.f^i h?u Thr Hi* Pro Aug Leil Acg A^Ji 
2-£5 250 £55 



Ser Leu His He Leu Tyr Val Cyc- Ala Val Lea Bar £er Mat He He 
260 2S5 370 



tin Tyr lieu He Cily He Asp Lys I? he Arg Pile Lys S&l- Met J 
2T5 290 285 



He Hl£ LyS Letl Gin Phe LSu Ger Tyr lie Cys (sly Hi. 3 (Jlu Lys 

2?0 295 300 



Ear Asp Ala Thx Aan Tip Sar Gin He A3 s t.ys s.rg TTli: Asn Thr Tyr 



Hat Phe alii OLa Lys He Trp Ash, Ser Pro lis L&u Pjs tfer Asp Sly 
325 330 Z35 



He Asp Cys Glu Lys Fhe ?he Lys Taqp Tyr Pie Ser fro Val ber 

3<10 345 350 



■ GLfi Sar Leu. Sar Val Gly S=r Thr ftsp Kie Glv. L5U Ttp Fro 

3S5 3<>0 355 



Tyr He Lys -alu xla Gin 3er Ala C?vs Aan Asp v & i 
370 J75 330 



<210> 3 

-:211s. 13 S9 

<212> DMA 

-^213> Eaccharci:myaas Qe-risviiJiiiei 



CDS 



until 

atg age gaa ata aat aat gaa £at cty, gatj cc* act: tea igt aca gta 4 3 

Ket Ser Glu lie flsn Asii £lu iLen Leu tflu Pr-^ Thr £er Ser Thr Val 

I 5 10 lb 

get gag t^t aca gaa age aag sat aaa cac a.tt cgt age get tt-a 5E 

Ala Glu Ssr Thr Glu Star Lys Ran Lys Hie lie Arg frsr Ala Leu Arg 

2Q 25 S-Q 

aaa cga ags gg~ aaa tta age gee cai act tat gag cat gat gag 144 

Lys Ary Ary Gly Lys Leu Ser Ala Gin Thr Tyr Glu Glu Asp Gin Gl"j 

35 40 45 

cist att ite tea tct cct tta. ttg ast; tea aca cctt aaa aca. gtc tec 152 

Alii iLtj I»eu SBf S«f Fx-o L«u Leu Tin- Ser Thx Pry Lye- Thr- Vel Set 
fin fiO 

&gg tsa. tta =33 tza tad cCa tat tta *tt gtt gfcg gar a=e htt 340 

Aug Ssr Leu Vel Atg Leu Tyr Pro Tyr Leu lis val veil Aijp A£ii FLs 

t? 70 75 sn 

ct?. iii)- s.tft ah-s =s.fi h tgg tec. ash gee *at gtc xet gca a?.c ttg ctt 2>JU 

:lsu i=sr xle -lie 'Jlue '1,'Bp yar Avsn Asp Asn val sar Ala Asn Lsu Leu 

85 90 95 

gga ata ttc tta ttt acg g:;t tgt gtt ot? tat ttt ggs. ttt att sea sis 

Gly lie Phc Leu Pluc Thr ifal Cys "Sal Leu Tyr Fhe Gly Phe lie Thr 

100 105 110 

ass taL L t Li gga cat tta atg ate gtt yyt ata ata L^-y tit, a tat ctt 384 

Any Tyr Phe Gly Hia Lyu Met He VaL Gly Tip. Tip. Ti_-p Val ?yr Fsu 

■■IF. 1^ 

tta act gac aag CiC gtt eaa gaa aca aig gca tct tgc cr.t tea ttg 452 

Lbu He Agp Lya Hie Val Glu Glu Tbr Met Ala Ser Cy<3 Pro Ser Leu 
133 13b 140 

gat gat ata ata cac gtt atg gat aog gtt tct atg aaa tct age get 480 

As? Asp lie 11= His Val Met Aap A^q Val Ser Met Lys Ser Set Ala 

145 150 155 160 



gty tta tct ccfc att acy att ttg ag-:: get cag gat gtt aga aga etg 



53fi 



Val Leu ye* fto Us -ifer Us Leu tier Ala sin- &sp Vol Arg ^rg Deu 

1S5 170 175 

tta ttt ?,cc att gcc the: eta tec cea gtt t£.fc ahh ctfe -jta aca gtg 5 

Leu Pins Thr lis Ala PT'e leu &<*r Pro Val Tyr lie Ffn^ T.rai Tfcr VaL 

180 1S5 130 

ttt jtg eta tafc cca aa.c tat tta atg tta ata ggg ggt ctg tat gtg 6: 

the Val Le-j 3er Pro A*n Tyr I,=u r-fe- Tieu I Is fily Gly Lou Tyr- Val 



cjcc arjg tac cat tct eta etc cga aga atg aga aga tac ttg tgg 
r.su ■I'hr Vyr- His fter Lys Leu He Arg Arg Mftf. Arg Ara Tyr Lou Tr^p 
21-3 2iJ> 

sas tfcr. -r.gr. gtt gr.t aga tta ett gta ttt the: ata aea yya tta gan 

Lys ?lie Arg Va7. vgj j»rg Leu Leu val Phe Phe He Tlir Gly r«u At*p 

225 230 235 240 

ctt ggt gga oca gat aat =at agg cgr. ttg ttt get tct gte aat aag 
Lau <3ly Gl\ Pre Asp Aan usa Arg A^g Lou Phc Ala. scr val ase Lys 
24S 250 25E 

■dd.it dLi eiyy Lou LLL ^LL Lyy di'„ g^g yta ggg aao aca LuL aac act 
Lvs Hh Ai-g Sf=r Phe V<*1 Tup AlJu Glu Viil Gly Aan "Ehr Sex- Afiil Tlir 
2C0 Z7P 

a;ia ocfj act qrn ctt ttc nug gtt get etg ttt gaa aac cag Cgc ego 
Lys Lys 'Jhr Val Leu Phe Lye y-al Ala Leu Fbe Glu Ag^ Gin Arg Arm 
S75 SS0 265 

r.gg rtr.h ggc ate gga tgg aeA tea act*, AP.g ttg agt*. tat gag egr gflA 

Ti^u Leu Gly lie GH.y Trp Thr Her ".Hit: Met i.eu Ser 'vyr Glu Arg ftla 

290 29D 3(JU 

tct tgg aca gat gaa ttc eta aat act -;ct cm aqc Oca gaa gtg ttt 
fiKr Trp TTnr A.rrp Slu J?tfi L=n Ann Thj-r Eer Pro Ser Pr^ Val Phe 



act tta cea gag gag cag tecj gas atg get tgg gaa fcgg can gat ; 
Thj: Leu Pro Glu -31m Gin E£=r dly Hat Ala Tj:p Glu Tip Si£ Asp ■ 
325 330 335 
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gat tgg atg eJ=:t ^ai eta aca a^t gat £gg ate att cj£.a utt cct get iCss 

Aap Trp Met Leu Asp deu Thr ASn Asp Gly lie lie Gin Leu Pro Ala 
340 350 

t.r.t qr.t get aag aca aaa glL aag rjrjt gca gat gsa ggt ttc aLa :,nr>4 

aer Ala iila Lys Thr Lyn Vt±l Ly=3 Pnru GJ.y / AS p gi u ziy xi e 

355 3GD 3£5 

tat tat gat ace acc tpm aat aat cc= tct gca acg gtc aca tat aaa 1152 

Tyr Asp Aen Thr Trp As.t. Ash Px-a Sex Ala Thr Asp Thr Tyr Lys 

370 375 330 

ttfig ta? aca nga Clgl a^n a^ri teg at = agg act c;-a aca gta aca aca 1300 

lty£ Tyr Tlir Ang Axg Axg Airg ^ip lie Ara Iln 1 Alb* Thr Val Thr Thr 
385 2SD 39F 400 

acg tat q&a gat gag ccc act gta gaa aaa got ne* ccg aat tct: cat 1246 

'[lir Tyr App i.'icp. GLu Tro Thr Val GIj Lya Ala Thr Sre fistl Eer His 
405 410 415 

yuL. «tg aag agt gaa gaa aa^ aat ago. git aga psf. jaca *r>=i gtg tea 1296 

7i1a T,rr-.i T.yg sex Glu Glu Aan Aan Arg Ve.l Arg iys A^g Lys Val 3er 
420 425 430 

ttz Zi^'C- &<ii: 9uu LUib guEi gtg cat ate ata CCt tec teg g£C agt age :l..144 

=h« Ser Thr Al,a Glu Val His He ile Pre £cr Scr aap Sftr /isr 

■135 440 44£. 

aaa tea at a. rsia nta tct ga- gt= tea atg tct cat tcL oLa tabs 138S 

Ijys Lau 11= Glu lie Set A£]> Val Sur WtiL Sox- Pro Sc=r Lsu 

■150 455 4SC 



<210> 4 
-:21.1s 462 

<213> StiLi^h-Ltx'iiiiiycjiia oertnH fd.ae 

Met Ser Glu 11= Aen ?.aai (Jl^l Aual Lt:u Gl'j Frs Thr fiar Elfi3? Tlir Val 



1 5 10 15 

Ala Glu Sf.t: Hit SIll Ser Lya Lyj hHr .n e fl rg Eer ai« Leu *rg 

-0 25 30 

Lys Ary ?_rg Cly Lys Leu y er zila. 3ln Thr Tyr alu Glu App Gin Glu 
jo 45 

AT ft He Leu Sjjl- Sep pro Lc^-j leu Thr 3Er Thr Pro Lyg rhr Va.l ,ysr 
50 55 6 o 

Axv Ssr Leu VS.1 Arg L^u Tyr Pro Tyr- T.eu He Val Val Aajj Ann Pine 
" 79 75 K 0 

Le-a Ssr lie lis "h r Trp Se* Atiii Ae ? JWm Val !J*r- a.la Asn Leu Lull 
95 £> C 9E 

Sly He Pha Leu File Ttx Val Cyi= Val r^u Tyr t»hs Gly Phe He Thr 



Arg Tyr Fh* Gly His L*u Met lie Val Gly He in e Try VaZ TV-' Leu 

1.20 us 

Ley He Asp lyn trts val Glu Qlu Tlir Met Ala Cer Cys Pro Leu 
1315 135 :1.4a 

A3J> Ab P He He ;jis Veil M&C flap Asi-g Vsl S±r He = byt Sar Ser fila 

14 - h 150 155 lt - 0 

Val Leg Sei" Pla He Ttr He Leu Ser Ala Gill Asp val ftrg Aug L'SU 



Leu Pn= Thr Ik Ala Flic Leu Bp.t Fro Val Tyr He ?he Leu Thr val 
ISO las i 3 o 

Ph.e Val Leu fter Pro Asia Tyr- Leu Met LCu lie Gly C-ly Leu Tyjr Val 
:L ^ 30J 20!!; 

Leu Mlir Tyr: His Sir Lys Leu Hi A*g Atg Met Arg Arg Tyr L*U Tip 
215 ^20 

Lys Pile Arg Val Val A^g Lau Leu Val ^fifr Phe He Thr Gly L ia Aap 



225 7.10 iJt. 240 



T,eu Gly Gly PtO flap Asn Aen Arg Arg Ldu Pin* Ala Shl Val Ann If/S 
245 250 



Lye He Arg 2cr Phe V.il Trp Asn Glu Val Gly Aeti Thi_- Sef Asn Thr 
2<50 2£5 370 



Lys Ly^ TIll- Veil Leu Phe Lys Val Ala Leu Fhe Glu Sfh Glu Arg Arg 
27B 280 24;!* 



Trp ije-j Sly lie Gly Trp Tlir Sar Thr Met Leu Ser Tyr Glu Arg Ala 

293 255 300 



3er Trp Thr Asp Glu File L=u Asn TLr Sex Ero Ssr P-O Glu Vdi Pliti 

Ses 55.0 3le aafl 



Thr L3-J. Pro Glu Glu Gin 3er Gly Met- Ma Trp Glu Trp His Asp Lys 

3 2 5 330 335 



asp Trp Met L«U Asp Luu Thr 7*en .'iep Glly lie Ho Gin LOU Pro Ala 
340 345 3F0 



flfir Alia A "Is. ijys Thr Lys Val Lys ?ro Gly Ala Asp Glu Gly Phis Tin 

3o5 



Tyr Tyr Asp Asn Thr Trp Aflji A^ ?w Ser .Ma Thr ?x3p thr Tyr Lya 
3 70 3 75 38 0 



Lyft Tyr Thr A-rg iirg A rg Arj Tip He Ai-g Thr Alp. Till" Val Thr Thr 
jP5 3?0 395 400 



Thr Tit Asp Asp Glu Fro Thr Val Glu Lyg Ala Thr Prr> a.sn Her 
405 410 415 



Ala Leu uys 3er Glu Glu Aen Asn Arg Val Arg Lyy Arcj Lye \'al ,-Jsr 

420 425 430 



Phe Ser Thr Ala Asn Glu Val TTH h T1s Mr pro ser E&r Asp Ser 3er 
435 440 445 



Lys Leu He Gin lie Ser Asp Val Ser Met Ser Pro Eur Leu 



WO 
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<aio> 5 

i2ii> .(Mi 

<212> HBA 

<213> .3 ace uei-eviaH aij 



<220> 

<22I> CDS 

<252> fl) . . (3921} 

r400> 5 

atg rag ttt cca ttc get tcjt OLu uLd Luy lI'jc uLt ytci att agt ggg 

Met Gin Phe Pro Fhe Ala C/h :,sn l,=n flp.r n 'n t.p.h Tic Si?r Gly 

I 5 10 15 

17.CJ. ttg gec oga gec a<ic ccc ttc ga = t*t ata ~tc tfgt aa.L ijya £tc;j 

Sar Lsu Ala Ar;j Ala Ss- Z->l-o rlie Asp Fh'z Ila Kit Gly Aan Sly Thr 



oaa rcia get cau age caa age ijs.g agt caa ggt caa gtt tot ttc ace 
Gin CJln iila ylu Ser Gill Sei Glu Ser <3ln Sly Gin Val Ser Phe "hr 



f.&L ya.* yet ttt cag gat agt toe ace 52c tct ttg tt.A fi^s ycr; i 
Atn (Jill Al a &cr C^ll Aop Be" Ser Thr Thr Li&r ieu l-al 'J.'hr Ala : 



tct ca.a ggt. gtt cat tisg oai; vjtiy "let yu\± Lir.a ata gtg act gec aca 
Ser Gin Gly val His Ear His Gin Sfj Al = Thr t]<? v^l yer Ala Thr 



ate tct tec etc cca tut aul tgy tut gat yeg age tec act tec cag 
lie Ser Ser Ltu F10 S^r Thr Try Tyr ^ep Ala Ser Ser Thr Sge Gin 



tct gt.g tea tat gec agt caa g*a tec gac tat gec gtt aat oaa 
Jer val Ser Tyr Ala Sai- GIe Glu Ser Aep Tyr Ala Val Alii GIji 
100 1D5 uo 



12/7<S2 

aae tct tgg age gcg tct act aat ca* =tg cca t-t ace agt acg aua E 

Abu aer Trp Ser Ala Set- Thr Gin i.ru Pro Ser- Thr Ser Tlir Th.r 

115 12D 125 



age tac eat gdg cca acc tt; agt ao<a. -eg gee gat tct g-t get tct 
Eor Ty~ Tyr Ala Pro ?hr Pfce S«r Thr Ser Ala Asp Fine Ala Ala Ssr 
lJU 135 14t 



agt gta aat gca get fee ga_ utc tec 
Ser Val Aan Ala Ala Sei- Asp Val S^r 
14 5 IS 0 

acn; iigt get aat tct ntr. cct tfcc aca 
Thr Ser Ala Asu i:ier lie Pro Phe Thr 
165 

aca a eg afjt yea c=t etc aat teg gac 
tbr TLr Ser Ala Pro L<512 '1'hl Ssr A£p 
Lao i*r 



act y^t- agt gtt ccc att gat dSfl 
Tlix Ala fie- Val Pro lis Asp 
155 16D 

act aod ayt aa.c ata gag adT G2B 
Thr TSir fl^r Asn He Glu Thr 
170 175 

act sea ctt &Lt tec aeT. agt 5/6 
Thr Pro Leu Hr fJer Thr 5sr 
ISO 



ecg SLtg Ley gca get gat: a*c gta ttt teg tea gca. aa: cgt att :ct 
Tlir Ha-- Ser Ala Alt. Aap .-ssn val Phe Ser Sir Als. As:i pi.-^ rlc ?;ht 
135 200 ? 0 5 



gec tec eta aci auu oat age tm\ gap. agt ttt cjsc caa act tt:g e?2 
Ala Ser Leu Thr Tin: Thr Aap 361* Per Glu Ser Phe asp Gin Thr Ser 
210 21S 2a[> 



act get ggt gdc att ecg ytg uaa agt tea gtla gat ttt agt arjt tct 730 
Thr Ma Gly Ala lie Pro Val Gin Ser 3cr Als *=:p Plus S sr Sep s-sr 

233 -35 240 



iigt g^.a att tta gta eaa agt teg gcg get ttc- agt age act =ig- tct 76fl 
Ser Qlu lie r en val Gin S=r Ser Alik Sap Vbe £cr Ser Pro Ser Bar 
245 2E0 2 3£ 

cda act act gat ata teg dta tea get gc^ ec:a etg uaa aca agt 31 S 

Pro Thr Thr Thr Aep He Ger L=u Set Aln Ala Vlu Ziiu Sin Thr Ser 
HoO 265 Svtl 



gaa tea ji^c agt ttt ±w act gca tea cfda get; eta crc-a gta agt Lua 
all! Ser Ser Ser PLa Thr Thr* Ma Ser Ala Ala I*au Pro Val Stir Ecu 



fl i'4 
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aua y-iL yhh gat tjqe tea agy gec tea gta gcg age atg age gee 
Thr Val Asp Sly 5er Ser Ala Set fro Val Val Set Mat Ser Ala 



ges gga caa ata get dyer tea aga figc gat iat cca a-ufc. at 3 tea 

Ala aly t3lu He Alii Ser Scr Ser Be- Thr Aep Aaai 2.ro Thr Met >;er 

305 210 J15 

g&a ace ttt CC3 tta aca tct aca y^u y_t gat gqt tec g 3 t ytt tea 
dlu Thr Pis Her Leu Thr Ser Thr fii* v*l Asp Gly s*r Asp Val Ser 

tea aca ufcg s 3 c gca tta tta teg goz cat ttt ttft caa aoa *yL act 
Ecr Tli- Val E&l- Ala Lau Leu tier Ala ?ro pbe Leu Girt Tlir Ss- Thr 



Cc-L! aac agt ttc act gth ag C! J(:a teg gtr>. tct ttt gtt cca tun 
Set Red ssr Plus ser lie Val s*l- P^-t> Ear Vtil Oer PtLa v&n. Fro s«r 
360 365 

c*g agt tea gac gtt get. age tec agt a<jt gr.a a at gta gtt agt 
Gill Set Ser Ser Asp Val Ala Ser Ser B'JU Thr Ala Asu Val Val Ser 
"3 37= jeo 

tcfl t^C ttt tct gut att cca C'dg act agt acc tea <jcg age gtft 

SSL' Eer j>h= E&r Asjp He rrc Prrs cJln Thr Ser Thr Ser (Sly Sir Vs.], 
335 390 335. iC0 

gtt teg gta g S g caa tco gua tit gec etc gca ttt caa agl Luu rjen 
Val Ssi- val Alii Gin ser Ala. Her Ala Leu Ala Pbe Gin Scr =ter Thr 
410 /j j 5 

gag gta tat ggt gee agt gee teg age a -=a ang agt tea tta ita tea 
Gin Val ryr Gly ilia eor Ala Ser 3er Tnr Met Ser Ser Lta Leu Ser 

42 0 425 430 

act act teg eta cag tct act act ttg gafc age taa agt tta get age 
Tiir Tlw ser Le-u flln Ker Thr Tbr Lau. Aep Scr Scr Set Lea Ais. Ser 
435 440 445 



tec tzt ryeg teg ag:.: tea gac ctt aca gat t^t ggc gtc tat agt aca 1J 
3ei £er Ala Sisr 5ar Ser Asp Leu Thr Aap lyr Gly Val ae.r £or Tbr 
450 M.$5 460 

gr:a ,=tgc Rta C?g ctg ttg tea gec tea gaa uaa gca agt act tee fi^c 14 
Alti Sar lie Pro Leu Leu Ser a.la Ski- Glu Sin .Ma Sen- Thr Ser Ssr 
■4^5 470 4V5 480 

agt ttt age ctt gtt acc cct teg gfca tc^ ttt gtt cca tea oaa agr. 14 
iler ^he tier val Val Ser Pro Sea: Val Ser FLcs Val Pro Stsr Gin ser 
435 495 

tea tea gut cf.h qet aqc acc agt get cea &gt gta gtt agt tea Mac IF. 
Ser Ser Asp Val Ala 8er Thr Ser Ala Pro ECr Val Val E^r Ser f,er 
E'JO 5 05 5.1. 

ttt trst tat act tea ctg can i]ca ggt ggc tct age atg aca aat ccc lb 
the Ser Tyr Thr Ser TLe7i Gin Ma Sly Gly Set- Ser- Met Thr- ftcn Pro 
515 52 0 5 2I> 

^ct tea tea act at=. gta ta- t.c* agt agt z.ct rjgc agt tct gag gaa is 
Ser fior Sor Thr J-;* val ivr £>er Se>i- Ser Thr <Jly Ssr Ser Sit Glu 

5i0 535 540 

tec got gei'. t<jL H.na g^- tct- gci aca ctg teg ggc: t.cx: -.eg tct act If 
Ser Ala Ma 3<sr Tbr Ala Ear Ala Thr : ,eu fJ-er Gly Eer Ser 2eir Thr 
550 E55 5P0 

tat atq ejea. qga aat ttg caa Lei c^g cet era tec s.cit tea agn ttg :!7 
Tyr: Met Ala Gly Lau. GLu. Ser Gin Pro Pro Ser Thr Sez Ser Leu 

555 570 5V5 

ctt teg gag tct. caa get acti age act tea get gtg Ota ytt aye agt 17 
Leu Ser cJlu Ssr Sin Ala. Thr Set- Thr £cr Ala Val Lev Ala Sct ser 
530 3S5 590 

tct gtt tct atra act tea flCC tat ac: act gca ggt ggt gca tct aca IS 
Shi Ser Thr Thr £m_- Pit) 'i'yr Thr Tir Ala Gly Gly Ala Ser Thr 

555 600 605 



gag gec tea ttu mtt: sta t^a t.nh sea ret gcg gaa. act tec cag gta 
Glu Alii Ser Ecr Leu lie ^ar Her ThL" Ser Ala Glu Tlrr Ser Gin Veil 



1673 



WO 
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620 



agt Lat Lea caa age acs act gca 

T\t rJsr Gin Ssr Thr Tlur Ala L^U 

Let r.r.s ana aoa gaa gga ag- g^a. aca 
fler Her Tht Thr Glu Gly Kp.t Glu Uir 
645 



caa act fcen fcrei tt= gca Log 

cln U'hr Her aer Phe iLLu s H r 

tcL agt caa ggt tct tcL ace lsss 

Ser Her Gltl Gly J»hs Her Thr 

&50 6i£ 



sg& L'jt gtt ttri gtt caa stg set tc- teg aLL U-c age gaa ttc tea 2016 
Ssr- Ser Val Leu val Gin. M-t Pro Scr Ser Tin? Sar Gly Pha Ser 

660 ess 670 



cec tct ting aca act caa atg aat tct gca age tea tea tct cag 

Fro 3er 01 n Thr Tin- Thr Gin KeL Asn Her ala fler Ser Ser g er 31n 

t'/LS 630 685 

tit! agt ata tea inn act gnt ata ct-t tol cap gtt tea gac ace teg 

Tyx Thr lie. SeL- flnr 'Ar Civ He leu Ear Sin Vc.l Scr Tiii: Bar 

55 0 535 7C0 



gtg tct tctL dun get tea agt tcq- tct 
Val Ser Tyr Thr T>:; Sit Ser iier Ser 
710 

cr:a gtt tct tat aca aot tea agt Leg 
Pro Val Ser Xyr Thr Tnr Ser Set Sht 
725 



gtt tct caa gLL tea g.in nr?;:i 
Val Ser Gin Val Oer asp Thr 
715 7J0 

tct gtt tct Cfta gtt tea ga^: 220S 
yi?r Val Sear Gin Veil Ser Jicp 
730 /A 5 



ana cog gtt t.nt t^t aca act tea agt teg tct gtt tct caa gtt tc« 
Thr Pre Val Sir Tvr Thr Thr Sor Her Ser Val Ser Gin Val Ser 

740 74.5 75& 

gac aca cca gtt tct -at sea act tea agt tea tct gnu tct caa gtt 
Asp Thr l^o Val 3er Tyr Thr Thr Ser Her S3r Ser val Sen- Gin val 
755 7C0 76S 



tea gac aca ccg gtt but tat aca act tea agt Leg - C c gtt tct caa 
Bar Asp Thr Pre val Urt .|yr i-hr Thr Ser Sar Ser ficr VaL Ssjr , 31n 
770 775 780 



23 52 



WO 2IM4.W2398 PCT.TJSi20rj4/fll 1 SS8 

gtt tea gac acg tea rrta cct Tict acs agt tuC &qa teg tee jjtt tct 340y 

Vai 3ei- A9p Thr Ser Val Pro Set Vhr Her Ssr Arc Ssr Bar Val Sec 

735 7?C 795 800 

<!sa gt.n i-.fF9 gar: art r.eg gtg cet tec aca a^t tea. egg tog tec gtt 244£ 

Uln Val tier flip Thr Pro Val Pro Sex T4r Ser Ser Aug 3er Ser val 

BOS 810 815 

tct cai aca tct age tea 2ta cag ccc acc art ae.a. tec tec caa cgt 249£ 

Ser Gin Thr Ser Ber Ser Lev Gin Pro Thr Thr Tll~ Ksr Ser Gin Arg 

ttc a.c3 att tec act cat gga ejee- efct r.cit c-aa acjt £Q- tct gtt age 2L544 

?he Thr lie Ser Thr His Gly Ala Lea yep Qjlu tier yer £>«r Val Seu 

335 340 645 

fitia Ufl-a get tct gag att act age. tM atn aat gca ECa get lee ijtia 259-2 

G:in Gin *].a Ser Glu He ihr ser Ser lis Asn Ala Thr Ala Ser Glu 

S50 855 3-50 

tac cat age ate cag aca act; gcg get act eaa tee s.ea act eta t~t aiilfl 

Tyc Hie ser He Gin Tlir Thr Ala Alj Thr Gin ■I'h-r n-r Lieu i;er 

365 870 BV!a 880 

ttt aci gac qca aac age &gt teL <jeL. Luu yet cc=. tfcg gaa. gtg gr.a. 2^9$ 

?hu Tlir Asp Ala Asn Ear 3el- Ser Ala Ser Pro Leu GlU Val Ala 

eS5 550 SDE 

acg tct acg eca acc eta tct tea aaq crca tec tct ctg ttg ctt aca 273£ 

Thr 3er Thr Pro Thr Pro Ser Ser Lys ifcla Sex Sar LdU Leu LuU Thr 

900 305 310 

oca tea. aca ten tct tta agt c^g gtt get aea aal: ac"L aat alia etij 2794 

Pro 3er Thr £er Ser leu. Ser Gin Val Ala Thr Aan Thr Asn Val Gin 

915 320 525 

aeg ii%t LLii aca EiL-g gaa teg acg acc gtt tta gaa cca tea acg act 2832 

Thr Eur- Lt!u fhr T.'hr Glu Tbr Thr Y3:l Leu elu Pro Slit Thr Thr 

<Mf> E?35 340 

aa.c agt tec agt acg ttit agt ctg gte acL Lea agL aati aae aat tgg 2ftR(l 

7isn Ser Ser Set Tlir Fhe SOr Luu Val Thr Gcr Bcr Aap Aaji Asn Tup 
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tgy att cca act: gag tta Ate acg gca eea gaa get gca tat; ac- 
^rp He pto T*r gi u Lew lie TIlt *a n Ala Pro Glu Ala Jila £ar Thr 
965 970 <ST5 

nca tct Let an- gtfc nga gga aca caa. act atg act ttg ccc cat c-c 
iila Scr SSr Thr Val Gly Gly Thr Cln Thr Met Thr Leu Pru Hie Ala 



att 3 ca gec 3'j E aca caa gtn CCC gag cct yay ggc tae Ace sta ate 
II« Aid AIfi ala Thr aia val Pro Gin Pro m u oi y rys Tbr Leu lie 
^S'i 10CO 1005 

aca atfi ggg tLc <iaa got ttg iiAu t=c gao ttt gtt qta tea 

Tiir He Gly PhR i:,ys Lys Ala Ltsu Asn Tyr Sin the Val Val Ssl 
101-3 1.015 1020 

gs.a cca a£& Lea tjg est caa ate the gga tac ttg cot gaa act 

Gil, p«j Ll ,. b S&r EQr ^ a elt j ia el;j ^ L;;:u 

102B 13 3 J i[i SS 

(2fcg sac aoi cct ILL aag az.2 gta t-C aea aac atL ac:g gra eta 
J«u Asa Thr Pro Ph= T.yr; ^ Vb1 Fhe ii« pju He rnr Val .Leu 
10'iC 1045 ii^y 

ca.a ata gtg coe. tea cag 9a - gac tea ntn aac t&c tta gL a . act 
31n 11b Val FCC Lmi *Ga Asp lap S=r T,*u Asn Tyr Lfea Val scr 

10fi -> laeo io6B 

gtt -jut gas gta tac ttt cga, act yea gaa ata qag gag eta tea 
Val Ala rt:.u Vnl 'P^X Pha pro Thr Ala tflu lie Glu <31u Leu £2f 
1D7S 10&0 

aat eta att acu a = c tct tea age gut ttt tac acg gat qga atu 
RSO. Lew Hq Tbr A.*n 3er Ser Eur Ala Fhe Tyr Thr Aap Gly Mi t 
!0S5 logo 1(}95 

ggt aca gc* aaa tct atg gc^c gca a.t<r qtt gat tec tea at* -eg 
Gly Thr Ala Lys Ser Met Ala ftla Met Val Sep Ssr- Scr He Pro 
1100 1105 ll.L \) 



WO PCT.TJSi20rj4/fll 1 SS8 

■3ta acg ggc ott' tta uuc gat agt aac =jQC tct ggc gga, tct 3384 

Leu Tlir Gly Leu Lc:>j His Asp ser Asn Sen: A£ii 3er uly Gly Ser 
1115 112-D 1125 

tea ys.Z qga tea tflt' tec agt aat t.rg aacr tea gga tct tea ycjt 5-129 
SCr Asp Gly £!er Ser Ser Scr Apr* Sec Ran Ser Gly Ser Ser Gly 
11-3 0 1135 1140 

Lea nga tct 93- teg aae :w ggt gtg tct tsa tr-fc tec gga. aat 3 474 

Ser fiXy Ser asn S&r Ae.i Ski? Gly Val Set 3er Ser Ke^ Gly ign 
1145 1150 1155 

tec fca- csi ?iat gec gy L <±uL fctg gaa tat tea tec aaa tct aa: 3519 
Sfer Tyr Q.Ln Ssp Ala Gly Thr T.™ Glu Tyr Ser £er Lys 3er Asn 
1160 1 IGIi 1I7S 

tec aac qta. tCC act tct age Aaa toa aciy aaa a;=a ate aLt -j j.jt ^554 
Ser A3ai val Ser "In Ser Ser Lya Sen.- T.ys Lys Lys lie lis aiy 
1L7S USE 1135 

1-tci gtt ate rjez! cpfc gr.t gtt yyL gga tgc tta tst att tta ttr. 3503 
i.<su val Us Gly Val val \<±1 Gly Gly eye Leu Tyr lie i-s-u phe 

1190 11QR 120D 

gtg a~t ttt tftt tt-r- aag tat ate- at* aga. ?.gg ^cj w.zt r?i agt 3654 
?let He Phe 3J& tfh* Lya Tyr He Ilo fcrg Arg Arg lie c-ln Sc~ 
i21ti 1215 

caa gas att ate aag aacj ecu g^.a att tec aqt at- agt tea s.g L 3Si3S 
Gin G-Lu He lie- Lya Asn Prn Olu His Ser Sex- lie Sor Ear Ssr 
1225 123 0 

gaa ttt ggc ggu gay as.a aat tac 3S.C flat gaa asg sga aLy aijc 3744 
GlU Mia Gly Gly Gin l.ys flcn Tyr Afiil Asn Gill L-ys Arg Ket Sen: 
153= 1240 1245 

gtt caa gaa tec ata aca caa tct atg ega ait caa aat tgg atg 3', '&$ 
Val Gin 31 -J Ser Ha TJir Gill Sfir MuL *rg "le Cttn 2£U Trf: Met 
l^SU 1255 1260 



gat gat agt tac tat qqt cac ggg ttg aea aat aat gau tea act ^-34, 
^r.p Arr S-sr r>'r Tyr Gly H±S Gly Leu Thr Aeil AQii Aap Qp.r TTn: 
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uci acc aat aea teg a^t tee aha ^ aas att to* aga J 37- 

Pro Thr Arg Hia Aa:n Hit Ser PttV Dev Zle Pro Lye He Bur 
1-60 IPSEj 

cca aLt get: age cas tec ctg ggh tgg aac gaa gtt tga :*g 3 i 

Pro Ha Ala 3=r Gin Asa Ser Lau (Jly Trp- 4an Glu Val 

LaS5 130Q z:3 05 



*21D> S 

■i213> Sancliiirrr.rr/.ne'n jerevisidij 



M==C Gill Fh- Pl-O Pho Alia Cys L=u Leu Ser Thy LOU Val >Me B^L- Sly 
'5 10 i 5 

Sar r.su ». la Sxg Ala 3er ?-o sSiis Asp Fha> lis Pha Gl* Asn sly Tlllr 
20 2!> 

■3ln Gin jjet Gin ri-r Gin iter (31 u 3 -r <3ln Ely «i * -/ s i g^- p ll£i 
35 » ,, 5 

San GTu Ala Set Sin Asp Ser Ecr Thi- rir ,S*r Leu Val Tbr Ma Tyr 

*° 55 00 

31y Val th g ser His Gin Sar Ttf* Tfcr lie val Ser . ? ild Thr 
55 7 * *5 fl0 

lie Ser Ser Luu Pro act Thr Tr& Tyr Asp Ala Ser ,^er Thr 2er Qln 



Thr Ser Val Bear Ty^ Ala £ar 0!n GI-i Ee-r A. ? p Tyr Ala val A*n ain 
100 1Q5 110 

Sszi Ser Trp Ser Ala S=r TT-ir Asm 31 n L&u Pra ftsr Thr Ser Thr Thr 
115 12 0 12b 



WO PCTYUS2M4/01 1 SS8 

set Tyr TVir AJa pro Thr Flie Ssr Thr fler Ala Asp the Ala Ala sar 

"0 135 140 

Scr val Asn Ala Ala Ser Asp Val Sei Thr Ala Ser Val tro He Agp 
-50 1M ISO 

Thr Eer ALti J.an Ser lie Pr-z: His Thr Thr T£i=r Ser Acn Zla Glu Thr 
165 170 17D 

Thr Thr Ser it a Pro Leu Thr Rcr Asp Thr Fro hSU His 3er Ihr Ser 
ISC X f);, 19o 

Thr Met ser Ala Ala Atp Auu Val phe Ser Ser Ala ^ Pxs He 3ei- 
W5 200 305 

Ala Ser Leu Thx Thr Thr Asp Ser Ser Glu Ser P>n= ftnp do The ilsr 
210 215 *.?.Q 

Thr. Ale 1 . Gly Ale lie Pro val Gin (i~r s<?r Ala Asp Phe St:u s&r 3=r 
fler Gly lit Law Val Gin. £«ii- Sax- Ala Aep Pile Ssr rzo Bar Ser 

245 25 0 ^55 

Pry Thr Thr Tbr Asp 1 le i:&r Leo. Sex- Ala XI a Pru feu C-ln Thr Ser 
Sfi.l 255 270 

ill ij y« r Ssr ph& Thr Thr Ala S=r f.la ALA Leu Pro vsl £ ftL - Egi 

275 2fi0 285 

Thr Arp Val AJjp Gly iier Ser Ala 3eu Pro Val Vul Ssr Met Ser Ala 
ZilO 235 3 0(1 

Ala Gly Gin lis Ala 3er Ser Scr Ser Thr Asp Asn Pro Thr Mi=:t Bci 
305 31l» 315 320 

Glu Thr Phe ,3er Leu Tbr Ser Thr Glu Val Aep Gly Sr:r Asp Val Ger 



Ser The Val Ser Ala L?u Leu Eer Ala ?ro Pha Leu 3 In Thr Sur Thr 
340 345 3 50 



WO 



2i nm 



ser Asn Ear Phe Sax lie Val ser Pro Ser Val Seh- Ehci Van. pro sar 

355 3n0 !5 65 

Gin Ser Ser 3er Ass Val Ale. yer Bar S-r TfK Ala Asn Val Val fip.r 
370 375 380 

Ser Scr Pifi Ssr Asp lie Pro Pto Bin Thr Ser Thr Ear Sly Set- Vcl 
3 85 3 SO 39S dU'O 

Vfi.1 Sar Val Ala Gin Ser Ala Ser Ala Lgu Ala Phfi Gin Sei: Set Thr 
405 41U tnis 

rtlu Val Tyr Uly Ala Ser Ala 3er Ser Thr Mat Sar Ser Lea Leu Rft 

-12D 425 4rsn 

Thr Thr per LOU Gin Set Thr Thr l^u Asp Ser Ser £8r Leu 7ila S?er 
425 44 C 415 

S&r &6E Ala Eon- Sar 3 el- Asp Leu Till: iiGp Tjfr Gly Vul fisr Ser 'llir 
450 Alt iZO 

Ala iirfi- lie Pro Leu Leu Ser Ala Ser £lu SI a Ala Thr Ssr Ssi: 
44i5 470 4=75 4C13 

S«r Pb=; $e?: Val Val Esr Pro Sen Val rtie v?.l Pro Ser Gla Bar 

4fiii 49D 495 

SiEr 3er A3p val Ala Ear Thr Sen Ala Pto &er Vdl Viil £t>r Sc=r 3sr 

500 50 5 .Sir, 

Phti Ser Tyr Ser Leu Qln Ala GIy Glv Ser Her Hat Thr Ayn Pry 

M 'S 520 $2.5 

3ar Ser Ser Thr He Vdl Tyr Ser SEr Ser Thr fily Ser Ser Qlu -3lu 
531 535 540 

Sfir- Ala Ala Ser Thr Ala Ser iils Thi" LCU Sor Gly Ser Set Ser Thr 
545 b?<J 555 5S0 



Tyr Ma^ Alit Gly Aun Liiu Gin Ser Gin Pro Pro Ser Thr Set Ser- Lew 

fifiS 570 575 
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Tien Gin Csr Gj.n Ma Thr Gfir Thr ser Ala Val Leu i\T a Her Ser 
5 30 -585 590 

Set V6.1 Ser Thr Tin &ei: Pro ryr Thr Thr Ala Gly Gly Ala Ear Thr 
GOO 605 

Glu Ala Ser Ser Leu He Ser £er Tlu: Ser Ala Glu Zttr Ser tin Val 
610 615 620 

Tyr Eor Gin Eor Thr Thr Ala J..eu Glr= Tlir Ser Per plie Ala Per 
625 WO 1535 6+0 

Stir Ser Thr Thr Glu Gly Ser Glu Tlir Stir Syr Glu Gly Phti Syr Tlir 
645 flfif) ffiK 

Ser Ser Val Leu Va3 Gin Met Fro Ser S-er He Ser Sex 6b ?he Ser 
oSO S6S £70 

^to H<?r (On 'i'hr Thr '.l.li t? filn Ms* Abu. fler Ala fier Ser fJar £3sr Glu 
075 630 otfS 

Tyr Thr lie Set 1 S*r Tii™ Gly lit L^u Sen- Glu v»l Sar Aap Tim- Star 
(53(1 £95 70fl 

Val Ser Tyr Thr Thr Ser Ser 5==r S&r Val 3ar 31b. Val 3ar Asp Thr 
70S 710 715 72 0 

Pm Val SEr Tyx Thr Thr Ser Sei Ser Ser Vkl Eer Gin Veil Ser Asp 
72.5 73 0 73.1 

Thr Pro Val Ser Tyr Thr Thr Ser Sar Ser 3<ar Val Sir 01 ft Val 3er 
740 7-15 7B0 

Asp Thr Pro VAl Ser Tyr Thr Thr Scr Eeir Sor Sor Val Sor Gin Val 
755 760 765 

Sxr Asp Thr Pro Val Ser Tyr TJir TI>t Ser S«t: Ser Ser v=i. s&r- a:\.-i 

770 775 7S0 



Val S = r Asp '±hr Esr Val Pro Ser Thr tier Ser Arrj tier 3cr Vrl Ser 
7SH 7S0 795 
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until 

C-IjI Val Ser Asp The Val Pro 3er 'ilir yer fier ?\rg Ser Ser Val 

(JU5 BIO &1S 

£er Gin Thr SHr Ser ^P-r t^u Gin Pro Thi7 Tin- "Ear Sir S^r 3ln 
320 'JH'i S.TO 

rhd Thr lid flf-r ^hir H.i.s Gly Ala Lev Sex Glu- Ear ^sr Sar Val £ei 
3iS 640 S45 

Gin Gin Ala 3ei Glu lie Thr &er yer lile Aan Ala TLr Ala £er Glu 
ABO S55 S6U 

Tyr J lis yer ils Bin Thr Thr Ala Ala Thr CLn Ser Thr Thr Leu Ser 

S65 U'.O 675 830 

ph? Thr tnp Ma A^iri flRr Ssr Ser A1=l Stir Alii Pro Leu Glu Val Ala 
SU5 BfflD 53B 

Till: Ser flu: Pro Thr Pro Ser Ear Lya Ala SCr SCr L£U L^U Leu Thr 

Fro i<er: Thr fer flfir Leu Ser din val Ala Thr ken Thr Asn \'al ©In 
SIS £20 925 

Th-r Sfi" Lsu Thr Thr Glu. Sir Thr Thr Val Leu Glu Ero Sen; Thv Thr 
5?C SjS 540 

Asn £Jer Ser Her Thr Fhc £cr LCU Val Thr Bev £rvr frnp Am Acn "rp 
94E 950 95D 960 

Trp He Pro Thr Clu L<ju Ilu Tl±r Gli Ala Pro Glu Ala Ala Ser Thr 
<56R 970 5"?5 

Ala Ser Ser Thr Val Gly Gly Thr Gin Tnr Met Thr Lsu Ptd Hid Ala 
330 9S5 

He A.1 3 Ala ?hr Gin Val Pro Glu Pro Glu. Gly Tyr Tin- Leu lie 

995 lOOt- 1005 



Thr He Gly Pbe Lys Lys Aln Lau Aiil Tyr Glu File Val Val £er 
1010 1013 W2C- 
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Gli: Pro Lys 3er Hal Ala Sim lie Fhe f^.y 'lyr Leu Pro Glu Ala 
102 J 10:1!] 1Q 3 B 

Leu Acn Thr Prn -he Lys Aen Val Phe Thr Arcn lie 'rfcr Val Li=\i 
1040 1015 1050 

Gin He Val Pro I.f-Tr Gin Asp i\sp Eer Leu Asn -yi J.p.u val Ser 

1055 iceo infis 

Val .nl a c-lu Val '1'yr Ph* Pro Mir Ala Glu lies Glu Glu l€u flar 
1"Q. T07E 1CS0 

Asn Lftu Tl- ^hr Aar _ Sar Ser Ma rh< , ^ Itr Asp ^ ^ 
10S0 

Gly Thr Ida Lya tar wet Ala Ala Ket Val 7i B p Scr Srt lie era 

1100 HuS mo 

Leu 'Itiir Gly Liiu leu Hie Asp Per Asn Ser 2.ar Sat- Gly C-ly 
If IB list) 1125 

fisr Asp .Vly .yer S*r 3*ir ?ar Aau Ssr ten Ser lily a- r Ser Gly 
1155 H4D 

ser Gly Ser ^un e C r Ap-.n ser <ily \.al ser- Sar Sei: scr fily Asn 

3-145 JL^O 1155 

5er Tj-x- Gin Asp Ala Gly Tlir Lew Glti Tyr sst fi-r Lys 3er asu 
■llfifl 1165 H7G 

Ser Asu Val Ser Thr fi-r ser Lys Sear Ly* Lys Lyr Ho lis Gly 
1175 naD 11U5 

l^U Val He Gly Vul Val Val Gly Gly cys Leu Ty- He Lern fhe 
1130 use r ^ 00 

Hat He Jho Ala PT-e Lys Tyr He Ha Aitcf Arg Arg He a In Ser 
1205 1210 12^ 



Gin Glu He He Lye 7iEii Pro G'hi i r.e Ber S-r Ha Sar Ser scr 
1^2^ 1^30 



25/7<S2 

(j^U Pile Gly Gly CJlu Lys Aan Tyr Aen Asn Olu Lye Arg Met Ssr 
1£;40 1245 

Val CC.Ti Gli] Jst Tits Tl-LT rtln 3ex Met: Aug He Gill fiLiii Trp Me.t 
125^ It-^ 1260 

Arp Anp B=r Tyr Tyr Sly H1k fl.ly T.su Thi- ASH Asa Asp Sat Thr 
12SD 1270 1275 

PlTO HlF Arg Hie /;pn ilir Ser !ier 11= Pro Lys He Set Arg 

12SH izau 

lit Ala. ser Clin Aan Sir Lcn Cly Tip Acn Glu Val 
iSISE IJulI 1305 



<211> 215 



<221> CDS 

<222> -1) . . (315) 



atg aan ttt ttg aag aac aac gcs. cct get aat etg gtg- gat. aas ggc 
Met Lys Phe L=y. Lya Aan LvS Ala Pro Ala Asn Leu Val Asp Asn Gly 



;=gg t.t-.h gtg ga.,1 gc.A ;ita aco tgc aa~ aaa gtc aaa ccg aat jca tct 
Arg- ^he VJsI «1\t Al.a .1.1.(3 Tli?: C.ya Aan Lys Vcl LyS Pro AdJl Pro Sor 



tgc Htc tui-- aa; tgt! c:L(j n&ei LLt utt L^c; gaa gtt tta gcg gta gaa 
Cyn VaH Sec Asn Cys Leu Lys Phe Leu 3er Glu Val Leu Ala. V&l 31u 



gca ifca net gat teg cec aga. aAt tta get eicg gtt tec aaa teg gs-c 
Ale lie Thr Asp Ser Ala Arg Asn Leu Ala Tin Val S=r Lye Sei: Asp 



WO 
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aLu ^mh cLa r.tfc tct niit tjtEi carl fcfccj agt ags ^nK aaa uug syc ggg 
tIr T,™ r.sii ser i,en !,ev Flu hen sen ser Asn J.ya fiin K^r 32y 



tec Get ttg cci ctt ttt gat ctt gtg ttt iti ata ctt tea ht- 
=er 5er Leu Pro Leu Phe Aap Leu Val Phe Ha Leu Leu Bar Thr the 



L L L fcta Ltu cat aat cJUc =gc aat tga 
Phe Leu Phe ILL 3 fisn Pre Cys Asn 
100 



<21Q> & 

*21I> 104 

*212> FRT 

<213> S&cchiwyniycee ceirevisiae 



Met Lye Pbe IVsu Lys hen Lys iila Pro Air. ken Leu Veil ft.ijj Asn &ly 



Axq I J h«. Val (31 U Ala He Thr I'ys LyS? Val Lye Era Asn Pro Ser 



Cys VdI Scr Asa Cys Leii Lys Pfce Le*i Ser nln V<il Lsn A\s Va.l Glu 



Ala I1k Tlur Asp Ser Ala Arg 1e:i AH. a ftr Val Ser Lyp Her Msp 



He Leu Leu Plus Ser Leu Leu <3ln Le*i aer Ser Asn Lys Gin Ser Gly 



Ssir flssr t.iru p??n "ei: pTic ^.cp lctj vaT. Fhe He i.cu Leu scr Ttr Phe 
SB yo y.^ 



WO M04.W2308 PCT.TJSi20rj4/fll 1 SS8 

27/7<S2 

Phe His Asn fro Cys Aaiii 

100 



<212> DH& 



<221> CDS 

(i) r . (uniij 

atg tgc gcc age tta aac gag gta aaa ang aat. gan f.cc- tat ggg gtc 40 

Mat Cys Ala 3er T.^n J^r- Gin \, f al Lys Lys Asa ftsp Thr Ty~ aly Val 

IE 10 IE 

tea caa sag ggc tao aat gac aat LLt! atjL yLiu a^t cryj fjjje: gt.n r;th w& 

tier CiLn Iiys Qlv lyi* ASH Asp Asn Pha 3si- fllu fifir O'ln G'ly VfJ. Tit^i 

20 .15 50 

oaL ggt agL aiuy tug uty sec act age atg =iaa ant atg rta i-.r.f. 144 

Hia GLy Set: Lya Ssr Kef. Pj'fc Thr amr Met. Lys ,*sn Fi?t Ls-j. <rln tier 

.15 40- 45 



CCC a:;g atg gtc aat atg tgt gat g.f; tta wa aac aag gaa get gut 192 

Pro Thx Met Val Aen Met ~yc J^p Tie Lcll Glti A^ai Lys Gin Alu Ala 

50 55 63 

aat qac qaa aaa ect gtg ata cct cizz acg gat acc gcc. act gcg gc-g 240 

;<sn A?p Glu Lyo Pro Val lie Pro Tlir TIlt AUp Tji^l- Ala Thu Ala Gly 

65 70 75 f.Hi 

act ggt set ga=i gat ar.t 5gc tec ACT- caa tee gatj gaa atL gat !L'tiq 238 

Thr Gty Tlir Glu Asp lie Sei: Her Tlir alu Ser Qlu Glu Tht Aep Gin 
UG 90 9= 



aat agt uat ctt atfc gcc tea gag ate t.t.g gas ggo 
ash ser Hia Leu He Ala ser alii lie Leu ^in.n Hlv 

100 105 



set etc aaa gat 
Thr yhe Lys Asp 
13,0 



33(5 



WO 
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tjta tct fcac aag qaa tat gca ast tto L_g gga aac qat aaci ast aat 

Val Set Tyr Lys Glu Tyr Ala Asu Phe Lei: niy AjJfl ^^t 3 Asn fi/jn Asn 
1IB 125 

caa gtc ttg uot gag ULL r:Lii usg tta t^g agt cct Ltg c=g teg Lda 

Gin Vail Leu Tlir Glu Phe Val Lvr 1,(?M Lsu Ecr Prn Ifti] p-^o SGr Ser 



eta tta gaa acg cut ttc aat LUi U;t| ata agt ata Lai; LL<j att gci 

Leu Leu Glu Thr Leu Phe Asn Leu Scr Lya Scr lie Tyr Phc Tic Ala 

145 150 .i.: ? S IfcO 

gaa gcg caa aat ate gac egg aLa i;La y^y Lyu LLy oyu aLa. y^* tgg 

Glu Ala Glu Asn He Atip Ai^g He T.rm fill] nyR T,«n flsr Tip <J1i.i -^p 

165 170 175 

asa gcb tge cac deg cac aza csn tag ge.g tea ggc tat aag tea tyl 

He Ala C>w Hig Pi-iq Asn Thr His Trp Lys Ser Gly Tyr Ly.3 Siii: Cya 

,1.80 18 5 IPO 

Pit ata gtc tta ttt tec ctq ttg ate =it aat teg gat ttg c&a aas 

His He Val Leu ?he Ser Leu Leu He Leu Ran S<dr Aup Lyu His Aim 

195 200 an? 

aid.t; Ltt uaa gtt gac cat aaa asg att ae.g ttt tee otg eht gtia ttr. 

Ann PhR pin Val Asp His Lya Lys He LyS Pie Car K&t Val Ala Ph= 
210 215 

ate aa£ aat aca ULy ayg yUa OLa aya yay yau adit gas gaa gn 5 

He Agu Ana Thr L«u Arg Ala Leu Arg Glu fJln Ann <^1i.i Tyr filu ^Tv 

225 arifl ^Li5 240 

ttg aaa ata tac ~c;c! cgc gaa oai. LLy aiu ate yaa gaa ctt tec gaa 

Leu Lys lie Tyr Ser Ary Glu Hip Lea He He Glu Glu Leu Ser Glu 

2d5 250 355 

tsn hat aaa ^cg tta aat etAH aeg tret tta tta tqc aca gaa fcet 

'.'yr iyr Lys Thr Leu Asn Glu Thar Pl-q Leu Pro Lev Cye Tin Glu Sei" 



260 



265 



2?tl 
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aga aca tea alia aat ata tea gat aajd caa tct tec ttg aaa agg ttc 
Arg Thr Eor e Ami He Ser Asp Asu Gin Set S&r Leu Lyn Arg rhc 

2 7ii 280 SS:> 

tot net eta gga tea egg gaa ttt agt ac:a. it!* aat tea cgt agL gtt 
Ser T.eu Gly Ser Arg 3Vj Pfce ser Thr £t-r Aed r ,=u Arg Set Van. 
230 295 300 

aac: tct aat Lol act ica eta tat tea aga gat ggt ca& gta tct gfca 
Adj Sur Ami £sr Thr Thr Lsu Tyr tier Arg Asp (51 v Giii Val Ser Val 

.^fis 3io sis .3.3:1 

cga ^ a atg age qca aa 3 tea a.=t aaa acc ttt cac a at sat cac ccc 
Arg Glu Met £cr- Ala r.ys Ser Asn Lys Asn Phe Hi a Alul Aan ni» Pro 
325 330 

atg gat aaa ttt tac ctt aaa gag tct ttt gat gac ggt tta art acc 
ffe: Asp Ala Leu Tyr Leu Lys s:.i: Z=r Phc Asp Asp Sly Leu lie Tbir 
340 345 3SC 

gaa aac ggc tec *gt Lgy L-.u t*Lt; gac gat tta att ctt at= age aag 
Glu Abu Sly Ser Ser Tip pTir M=t a.=sp Asp Leu lie Leu He Ear Lya 

355 2<50 355 

s.aa t-7. tt.s coa wt a?a. tat tc!t aaa ii.gu gas aaft gat caa gtc gcg 
.iy& ysr Leu Pi-o Airg Lys Tyr Bar Lya Ax^ Asp Lve- Acp Gin Val A I? 
3 70 375 3S0 

sea cca aaa atg ac« tct aag aga aac aaa teg ttc tts gga Lyg eta 
Jiln rro Lya Met i'hr ser Lys Arg Aan r,ye Ser Phe pIill aly T-rp :eu 



aaa sea tct aaa acg act aca ctt att gag cac aea tct aga agg act 
Lys Pro S=r i,yg Thr Tin- Ihr Leu lie Slu His Thr 3er Arg Arg Thr 
405 410 415 



tct tta Leg tat ttg aat aag gat tet gaa tgg gag arjg gtg aaa ata 
Ear Leu Ser Tyr E.eu Arin Lya Asp Ller Glu Trp Glu Arg Val tys lie 



12S6 



cag gtci a.ag gag ggo aga att ttt a.L L LI-.:: aaa att aaa aciu cat: get. 12 ■ 
□ In Val Z.ya Glu Cly Arg Ilo Phe He Ph= T.yrt lie Lys Pro A 1 ?]? 
425 440 445 



as; gar: a.L0 ata Oaa to* agt gaa aca gac agt gut HCH ate ggc tat 1332 
Ijyc- A^p Us Gin Her Ser (Jlu 'fhr Asp Ser Ala '.^hx- He Aap Tyir 
450 4 50 460 

ttc aaa gat at.r agt age tot tat Ltt goL Vac tea otg ctt gati get ld-15 
The Lyu Aup He Sat Sen: Sex Tyr Pho A1d Tyr Scsr Leu Lctl Glu Ala. 
465 470 475 4iJU 

gaa gca cat gtc gtg caa gat aet ata azt ata ggt agt gga gca atg 143 9 

Glu Ala Klc Val Val Glu. Aup Aan Ik He Ik Ely Ecr CLy Ala Met 
4fl5 *3fi 

aas sea aat gtg tgt aac aaa aac aca aag agg aaa agi g^u aac LL. 152 e 
Lye Set Asr. Val Cys Abu Lyp Abu Thr Lye Arg Lye Set Gly £Ven Phe 
500 505 510 

ace gtt srt ttt cca gag aat ate aa.z gga cca aag ctt get ctg gag 1561 
Thr Val 3er Phs Pro &Iu Asn lis Asn Sly Pro Lys Lsu. Val Lsu £lu 

SIR 530 saK 

LLC cag £.Cy aga fcyt y LL ys-.a. yt^ tut asjj btt citt; gac t;;L ate 1S2 2 

Phe Clin Thr Arg Ser Val Clu GIti Ala Hie. Lys Phe Met Asp Cy= He 
530 535 5.10 

aac ttu tgg gca ggt *gg ati tet cca ntt cct tta act. raa ttc gaa 1S80 

AsTi Phs Trp Ala Gly Arg H« Hex Mru Val Fro Leu xhr Ula flis til-j 
543 S50 555 

gec gtii tct aac gca gaa tai gca fcgg agt gac aag ate ttg aca gag 1723 

Ala VeiI Ser Asn Ala Rlu Tyr Gly 'JVp Sar p.np l.yjj 1 i ft l .en 'Ifir ^] j 
bfJ5 5V0 SVG 

cac gcL tun etc aat cLL aaa aat aLL yfct qta agt wa^ ttjtj a*i.g t-ea 177S 
Hip Ala Ser Leu Asn Leu Lye Aen He Val Val Sex Glu Tiro Lye Pro 

535 530 



eta ttg ggg eta gag eta eta tac gaa gat gcg aaa gat gta g^g atg 



I8i* 
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Lei2 Lejl Gly Leu Gin Leu Leu Tyr Glu Asp Ala. Lye A.'jp Val Glu tfet 
555 SOO SQB 

gtc gaa 3tn afta gaa agg eta a-ag gaa LLy LiLy tan LLti Lieu =t.ga cag 1(572 
Val Gl-j. feu Lys Glu Acg Leu Lya Glu l,sn Utah Asn T>hR Th-r Arg Sin 
613 S15 620 

ctt ggt at a tgg ata gat aaa out uas ga« ata sag gat aag otg cjts 1920 
Leu Gly lit rrp 11^ Aay Lys His Asn Glu lie Lys Asp Lys Leu V^l 
625 00 535 ^40 

gaa att tgg age Ttt ciac gat d&a LaL LLt gaa yea gtc atg aet aat 1963 
Glu He Tip Sui pjna Aup A^y Ann "yr t>he Gin Ala Val Met Ann Asn 

Ci45 650 f>55 

tgg aat teg aga -at ttg tat atg &a.t taa tut Lag aaa cgn ctg 3 01 (5 

Trp Aeil Sec ftrg Tyr Lsu Ty^ Het Asn Aan Kin Tyr Lye Lys Arg Leu 
ceo -:;t ! 5 6-jd 

sgn tac ttg aaa get LLQ L-iii aaa gee atcf ^gt tct gtt cag ttc taa 2064 
Sei Tyl E»du Lvs Ala L<!u GIji Lys Ala Ket t-ly S^r Val Gin Phi 
675 fvftft 685 



<210^ LQ 
<2I1:= 

■s312? PRT 

< 3 13 > Sail uliEir-nmyc s s -erf;-.' i a i a » 

■;4U0^ 111 

MEt Cy* Ala Sex Leu /isn Glu Y&l Lys Lye ASH Asp Thr Tyr Gly Val 
H. 5 ID Lb 

Sen- Gin Lys 31y Tyr Agn Asp /*sn Fire Ser Glu Ser Glu Gly Vil Le>u 
20 25 30 

Hie Gly Ser Lys Scr Itet Pro Thr fterr Met-. T.ya Ann M^t r ie*.i Gin Ser 
35 45 



Pro rhr nst val Asn Hot Cya Asp He Leu Gin Aen Lyc Glu Ala Ala 
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5fl 55 . GO 

&nn Aop Glu l,yQ Pre V*1 Tic ■'to Thr Thr Aop Thr ft] a ^hr Al;i Gly 

£5 7 0 /S &vJ 

Tlii: Gly Thr Glu Asp lie Bar £@r Thr Sin Ser Glu Glu Tin 1 Asp CSlr. 

35 3D US 

Aen Bar Hi a Leu lie Ala Ser Glu lis Leu Glu. Gly Thr Fhe Lya Aap 

LOO 105 110 

Val Sei" Tyr Lya Glu Tyr A'.n. Af?n Ph= Leu Gly Aazi Aap Asn j*pn Asn 

11C 12-J 12* 

Gin Val Leu -hi Glu ?he Val Lys Leu Leu Ser ?ro Leu Pro Ser Ser 

1*0 135 140 

Ji^U TiftT] Thr Tien Pt-« Arvi Ti^v Sei" Lyn Sen- He "yr Pile 7f.e Ala 

1-25 IE a 1GG 160 

(nlu Alp fi] n Afsn il.Te /ipv) .".rq la fiftn Gin Cy? h<?u Ker .I'H e G' U Trp 

170 ITS 

:ie Ala Cys Hie Pro Asn Thr His Trp ^ye Ser Sly 'Tyr Lye Ser CyB 

140 1.95 1&0 

Hi fi Tie V^l leu Pbf? S&t Lc-i T.eu Tift "j&u Asn tor Lev: l-j-i.S ?^&n 

195 2uQ 2t>5 

Ian Fhe Gin Val Asp Hie Lys Lya He Lys Phe 3er Met Val Ala Phe 

710 215 220 

lie; Asn Aun Tiir Leu Arty Ala Leu Altj Glu G1-j Aan Glu Tyr Glu Ql-j. 

Spfi 5.1.5 24-!> 

Leu. Lys He Tyr Scr Arg Glu His Leu I1g He Glu Clu Leu Ser Clu 

245 250 255 

Tyr Tyr Lys Tin Leu Ash Glu X3u; Pro Lisu Pro Leu Cys Tin- Glu Ser 

250 265 270 



Arg Thr eer Tie tie tor A<3p flsn Gin ser ser Leu Lys Arg Fhe 



WO 

275 
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2fli 



Sen Thr Leu Gly £sr Acg Glu Phe See 'rlir fifi^ Ann Leu 7ixg SCr Val 
290 29-5 300 

Aan r Ahd fder Thr Thr Lul Tyr 3er 2trg Asp Gly Gin Val S&t- val 
30s 310 315 330 

Arg Glu Met Ser ALa Lya 3e~ Afin T.ys Asn Fhe His Asn Asn. His Pre 
325 330 325 

Met; A£0 ALa leu Tyr Leu Lye Glu Scr The A3p A3p Gly Lc^i lie 'Ihr 
340 34 5 yjU 

Glu A£n <3ly 3er 3er Trp Phe MeL Ayp Lhu He Lau He Ser Lys 

355 ISO 

Lya SQL" Lfiu Frn *rg T,ys Tyr Ber Lys AlXj Asp Lya Asp Giln Vfil Ala 
:V/'\ 3 75 330 

Al& ?io Lys Met Thv Sec Lyc Arg Aan Lys Ser ?he t'.ie Gly '.I'rp Leu 
?S£ 390 .i ;:j S 40 D 

Lys Pro 3er Lys Thr Thr Wir Leu He Glu Hit; Tin:- Ser Axg I\rg Thl 
405 43C 415 

a±r Lsu Sar 7jf L^u Aen Lye Jisp Ser dlx; Trp Glu Airg Va": Lys He 
425 430 

Rl" V,=»l Lys Ola Gly AnQ He Phe. lie Phe Lya Ho Lyn Pro Anp Val 
435 440 445 

Lye Asp He Ha <3ln Sor Ser slu ■j'nr ?iep Ser Ala Thi He Agp Tit 
450 45b 4SO 

Plie Lye Aep Ha Bar Ser Sar Tyx- Phe Ala Tyr Ser Leu Lqu Gin Ala 
4t>-5 4=70 47 5 ia0 

Clu Ma hH.h Vsl VfT «1rj Asp Asa lis He He Gly Si*e Gly flls. XtsL 
405 4S?0 435 



Lys Ser «sn Vai Cye Acill Lyo AJn Tlir Lys Arg LyH fter Gly AMI Phe 



WO 
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51D 



Till T/cil £sr Phi Pro Git. Aeii He Ann Gly Prn Lye Leu VhT. Leu Glu 

£15 520 521 

Plie GIji Thr Axlt Era: Val Gl« Glu Ala His Lys Phe Mst Asp Cya II* 

5.10 535 54C 

J-an Plie T^p A.Ls S.ly Arty TI.e Ser Pro Val fro Leu 'lhr aln Ph-a Qlu 

JE'-S SMI 5DD 560 

Ala Val Ssr Jicn Ala elu Tyr Cly Trp Scr Aap Lye lit Ltn Thr olu 

EiB ST K bVb 

His Ala Eer Ineu A£J11 Leu Lys; Atai lid Vdl Vtil Sai Glu Trji Lye Pro 

5S0 R«B ■JUD 

Leu be-u (jly Leu ulu Leu Leu Tyr C3lu Ast? Ala Lys Asp Val GJu Msi: 

555 6QQ 603- 

Val oL 1 ! LOU Lys Clu arg LGU Lys Glu Leu Met Asn Phe Thr Arg '."{In 

SIC Glfi O^l; 

Leu 3Ly He Trp He Asp Lyt; His A=n Glu Ha Lys As=jj Lys Leu Val 

Glu lie Trp 3er Phe Asp Acp ash Tyr Pl.o Glu Ala. Val Met Asn Asn 

6 = 5 SEC. S55 

Trp Asn Ssi: Arg Tyr L^l Tyr Net Aen A£il Glu Tyr Lys Lye Ary Leu 

560 Sift 

;.-st7 Tyx Leu ],yp a Leu <3l3G v.y& Ala MeL 3ly Ser val gIji Phe 

673 cao sas 



*212r- PNA 

^21 3 > SiccbaramycES carsvisias 



WO 



-:221> CDS 

^22z> u)..(67b; 

<4UU> 11 

atg gt5 gtdi att auc ggg gtc aaa tat gee fcyL gaa £t<j tgt aL(J agg 4 a 

Met Val Viil lie (Sly Val Lyg Tyr Ala CytJ trill Tin- Cyc He Arg 

1 io lis 

ggt C£i<7 agg gcg gcg CAg Lgt act. oa^J act rjat ggt ccg eta rr^g atg 36 

Gly His Aug Ala AIli Sin Cys Hi? Hid 'Jfcr Asp LSIy Pro Leu Gin ?Se_t 
2(1 25 30 

ate aga cge aag gc= aga Cva f-.rrg arx! aca tgt ggc cat tgt aaa gag 144 
lis Aug Ziirg ^ys {51 y Ar3 Pro Ser Ti>" Thr C/g Sly Hihl Cy* Lyg Glu 

3F 43 +S 

ctq aga ag& ti-Ju s^g 333 ttC as.c crF. tnc ggt grg tgc atg tgL ycc 192 
Leu Arg Aug TLti; Lye ASH Plife Ann Pv^ Ser Gly <3^y Cys Met C r n Ala 
SO 55 50 

fccfc gca cga egg era gar gLL age ngc ,=.ig gaa gat gaa aca cga tgfc 2-ic- 
Bar Ala Arg Aig rru Ala Val fily Ser Lya <ain Asp GIlI Hir A*g Cvs 
55 ™ 75 30 

cgt tgt gut g*g ggt 3 aa dct tgt aaa tgt eat acc aag agg aaa 3 gc 23a 
Aug lTj-s A up f.qlu Gly 21 u. Pri? Cys Lj- b Cye Hir itr Ly3 Arg Lyg \}<*r 
55 30 9£ 

agu egg a as 3ca aag gga ggg tea. tge cic aga cryy y^u nut gat gaa 3 J 6 

Scr Arg l.ys Ber L-ys Gly Sly Bar CytJ TJi? Arg Arg Ala Aan ftap fjlil 
100 105 110 

gtiti ytlg cat- gte aat ggt etc ggt att gca gat ttg gut; gtt ctt ttg 3 £4 

Ala Ala Hie Val Asm tOy Leu Gly He Ala Asp Lea Asp Val Lei Leu 
115 220 125 

ggc eta aat ggt cga ttig teg gat gta gas atg ac-n ace aca ttg ccg 432 
Sly Leu Asa Gly Aug Ser £e-r Aap Val Aarp Met Thr Tlx Tlur L^U Pit; 
12 0 .L.J, 140 



agt f-g naq cga ;ct Ctg caa aac gga gna ati- aag gcc ga.u age att 4! 

ter Leu Lys Pro Pro Lau Gin Asn 31 y Gli^ lie Lys Ala Aap Ser lie 

145 1EQ 160 

cac aat ctt gat etg get tec cto gat cc^j cfct ^ag age cet agt 5: 

Agp Asn Leu Asp Leu Ala 3er Leu 7tsp Pm ^S"Jl Glu Gill Ser Era Sar 



ata tct atg gaa cct gtt agt ate &at gaa aca gg^ age gda tat aca 
31<i Stj£ N^L: Glu Pru Val S^i lis Asn Glu Thr Gly Ser Ala Tyr Thr 



act acg see aca gca eta aac gat att gao att dea ttc ^ec ate iat 

Tlir TIll- Ain Tlir Aid L*du Ayn Auy I la Akjj lie Pry Flue Ssjr lie Abu. 

n.<3Fi :?"iq =tr>^ 

gag ttg &ac gag eta t&je a&a caa gts tct teg cat aac tea eat tea 

Glu Lea-. Aen <jlu Lew Tvx l=ye G-ln Val Ser Ser His Ann Ser His ser 

21U 2115 220 

Gin 



<210> 12 

<211> 225 

*2T2> FEW 

-s313=- SacchaEamycJ^s corevidlae 

<4C}D> .1.2 

Hat Val Val lis A£n Sly Val. Lys Tyr Ala Cys Glu Thnr Cys lie Aig 
15 10 15 

illy HiE Aig Ala Ala Gin Oys Thr HH o thr Asp CT.y Tro LOU. Gin WO'i 
20 25 30 



lie Arg Arg Lyp Gly Arg Plo Ser Tb;: Die Cys Giy Hie Cys Ly& Glu 
35 4D 4B 



Witt 

Leu Arg Ary TLir Lys Asn PJie Asu Ptpo £er Gly Gly Cys Met £ya Alii 



3er Alt Arg A£Cf Pro Ala Val Gly B=r Ly& (Jlu AEto Glii Vllir Ax H ?-ya 



Aug Cys Aap all Cly Glu Pro Cys I.yp [j!ys Hip Thr Lye Arg Lys 3er 



Ser Arg Lya 5er Lye Gly Gly Ser Cyt; His Arg ftrg Ala A Lip Glu 
101 105 110 



Ala Ala His Val Asn aly Leu Gly He Aia Aap Leu Asp Vai Leu 
115 130 125 



Gly Lau Aan Gly Arg Set isr Aap Val Asp Mst Thr -rhr Thr Lsu -Jjro 
130 13b 140 



3ai- Lsu Lys Pro Pro Leu, Gin Abb. Sly Glu He Lye hla Asp Sail He 
1*5 150 1L" 150 



AS'O Asn. Lsu Asp Leu Alp. Ssr LeU A£p Pro: L*-j. Glu Sin 5er Puc Senr 
165 170 175 



lis Sir wet dlu Pro Veil scr lis Aan clu Thr Gly ser Ala Tyr rhr 

IfiO KHS. IPO 



Thr Tht Asr. Thu Ala Lou. Asn Asp Ho Asp Hq Pro Phe- 3ei- He Aan 
155 200 205 



Glu Le-± Asr. Glu Leu Tyr Lys Gin Val set Ser His Aan sar His S-s-i* 

21? 215 220 



Gin 

225 



■sSlO* 13 

<21I> 730 

*5ias TTHfl 

^213^ .Srtcsharamyces cerfirisiae 



wo mfumziw 
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■i321.-> CTiS 

^•^aa> ii)..(750) 
^■10 c-^- 1.3 

atg tig dig eta agg ttt stg CCt yga tgg gtc C=C *g& ait qgfc ttt 48 
Hsh 7ieu Gin Leu Arg Fhs Mat Pro Gly Trp Val Pro Arg Asiti Gly PFos 
15 10 IE 

ttt ggt ttg aag gag aca at 7- ggt aca gta cat nag aga tLLLdLyuL 35 
Phs lily T.eu J,ys Glu '1'kr He Cfiy The Val His Lys Arg ?he Tyr .VI* 
22 25 no 

utg get hnt. gaa ?aa «(! aga aag aca gta aag CCS Szg gac tzg I'll 

r,Ru «n a ser elu. Gin Pro Sex .Arg Lys Thi' val Lya Pro Leu Asp Ser 
35 40 4£ 

a^g aag acg t£L ecu ate gsh aca tad aag cat tta atg a?.g spct ag- l£-2 
ftrg Lys Thr Phe L=u :i n e flap Thr Tyx Lys Hia Leu Kat GLv. ASH Sar 
50 s: 60 

tel. atg iLL LLfc ttt gfcc cat tac aat aat att r.tw gsa aca gaa gat 24 3 

Sc-f rial: He Ph.= Phe Val His Tyr Aan Asn Leu Sar X y<? Thr Glu Asp 
70 ?5 SO 

cac cat ttc aga ttc aag tit ana cag aca gga ggg aaa uLu juii. i.uii ^83 
His His fh-e ftrg Phe Lya He Lys Gin Thr Gly Gly Lya Leu Th- Lyp 
35 30 ^5 

eta a^a aa- s^n ntg ttc qafiL <jtc tac ttg aga aat tag cat L"tg cue 3 35 

^1 flrg Afli! Asa Lea Phe Glu Val Tyr Leu Arg Aan Sei- Hie Leu. Pro 
iao ids nil) 

trag c-a tgt gga ttc gtg aag cgt aaa gafr caa aac tgg aaa cat ccf. 3Fs4 
Asp Pro Cys Ply Phe Val Lye Atg Lye Glu G-Ia Asn Trp Lys Hie P^O 
1^ iao 125 

ctd ttg cca eta ctg day yyt cut iicg gen ara att aca tac <i&A gsic nji; 
Leu Leu Pj:u Leu Leu lyn Sly Pro- Thsr Ala Thr lis Thr Vyv Blu Asp 
130 135 



WO 



PCT.ussftfja/oiim 



ace: as.- cot C aa gta gco nag r:ta -tfl sag gtt atg rag fcrta gc* 

TUT A&n Prp aln Gin Vfil Ala Ly* Let Zmu Lya V*l Leu C31n a «e AJ.3L 

ld5 150 iss J.SC 

ccia gae sag rttg atg gtg a.tt ggt gca aaa gta <jaa aac gai gtt ttq 
Gin A 3 p Lyii Leu Met Val lie Gly Ala Ays Val Glu to Glu val Leu 
165 T.70 17 g 



aat g^g gaa aaa ata aac ^ct Ltt aag 



i-iCTt Ctc3 cqc aca. aag coy gas 



Ann Val Glv Lys lie Aen Thir E>he Lys Thr Leu Fro Tbr Lyf* Pro Glu 



atg C5.q teg fjttj tta 3 tc age cut ttg naa ata eta agt ggg ttg ygt 
Mfil-. gin Ser <±\n Leu Val scr Val J .en gin Mat Leu £ex Gly Lou filv 
1&5 2oo ai> 5 

ttg gtt -gh acg ttg gaa aao *gt tea aat gca ttg tat tta aua eta 
LOU Val Arg Tin T,em Cij Aen Scr SSL' a.p.n Ala Leu. Tyr Leu Thi Leu 
y l r -'' 515 

aaa tat cac aat gat: s.ac caa sa* ouL si^a gag gat gtg gag tea act 
Ly*j Ser Els Ann Asp Asr. Gin Lys ?™ r,ys Glu Asp val Glu Ser Thr 
S3, > 230 2^5 240 



aca gat gca teg a.ftg gga tsa aag taa 

Thr Aty Ala Glu Sor I.y* Gly Ssrf lys 



<-'310'» 1-1 



Met leu Gin ism Arg Fhe Bet Pro Gly Tuy Val Fro ATjJ Ami gly Plug 



Phe Gly Leu iqm Glu Thr He oly ■i<hr Val His Lys Axg Ph* iyr Ala 

SO 2 rj 30 



WO 



Leu ALa Sir Glu Gin Pro Ser Arc- Lyd "Qir Val Lys Fro Leu Asp yex 
-in 45 

An\j Lyt; Thr Pha Leu lid Asp TLr Tyr- Lys Hie Lau Ket Glu Asn Ser 
50 55 t>t> 

See Hsc He Pha Fha VsJ. Hie Tyr Aen isn Leu Ser Lys Thr Glu Asp 
65 70 75 30 

His Hi3 Plie Ar:j P>jm Lys He Lys Gin "fcr Gly Gly Lyy Leu Thr Lys 
85 3G 95 

Val Aug Asn Asn Leu Fhe Glu Val Tyr Lea Art) Asn Ser His L&u Ex-^ 
100 105 lm 

ftcp Pro cys Gly Phe val Lys Arg Lys Glu Qlo. Acn Trp Lya His r-rs 
us i2o ias 

Lsuu L£i Pro Leu Leu Lys Gly Pro rtr Ala Thr Ho Thr *F}-- clu Asp 

13 D 135 140 

Thr Asn Pro Gla Glu Val Ala Lys Leu Leu Lys Val Leu <3Lii Sar Ala 

145 150 155 ISC 

Gin Asp Tivs t jS « Met Val He Gly Ala Lys Val fJlu Asn Glu val in&u 

165 170 175 

Asn Val Glu Lye He Asn Tar Phs Ly? Tiir Leu Pro Thr Lys Pre Glu 

1ED 185 ISO 

Met Oln Ser Gin Leu Val Seir VaJl Leu SJ.r. ffet Leu Per Gly Leu Gly 
19S 200 2Q5 

Lfiu Val Arg Thr Leu Glu Asn Sezr Ser Aan Ala. Leu Tyr feu Thr Leu 

21.(1 :J20 

Lys 3*1* His Asn Asp Asn Gin Lys Pits Lys Glu Aap Val GTu Ser Thr 
235 ■ 230 335 2i0 



Thr Asp Ala Glu Ger Lys Gly ier Lys 
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<210? 15 

<211> 357 

<212> DMA 

■=:2^i^ Saccharcvuycst netKvisiafi 



^23?. (1) . . (3571 
tifllli 

atg aag etc cca cag acc atg ct<a cyL LuL tct ctg aag ase gf.c 4y 

Met Lys Leu Pro Gill Tjr ?-faL L4in ftrg flai" T^.e EO£ Ya-1 Lys llig Val 
15 10 15 

cpg fcgg cca agg att ctg- ii-rcr cgc tea ae.g cLL tgg tsa tea acg cag ■>£ 
ftrg Trp Pro Arg lie Leu Thr Gly Eer Li-a Leu Txp Tyir Ssr Thr Gin 
20 25 30 

ahg gna atg act C?g aa£j rjaq aag *tg ate aC3 gat aaa eta caa cay 144 
Met. Ala Ket Thr tiro «lu Glu Lys MliL lie Thr Asp tya Leu a In. Gin 

ZB 40 45 

g^.a ctg gad cuL qas, gtg bgt aaa gtg caa gzi-ii gtt tec ggt age tgc ip!> 
Glu Lau Glu ?uo Glu Val Cya Lys Val Gin Asp val 3er Gly Gly Cys 
tin 55 SO 

gga tec atg ttt gcb al_C ddij ata uca age sag aag ttc aac <vqa. eta y40 
Gly Set Met Phe Ala lie ASn Tl^ -T'nr ft^T l.ys Lys Phfe Asn Gly Lsu 
■55 70 75 go 

agt Stc ate aag cag CA-J cag ctg gtg aag aga att ttg agg gac gat. >^ ! i 
Sel- Leu He Lys Gin Kid Gin Lea Vsl ftsn Arg IIq Leu Arg Aep Asp 
S5 g-3 35 

a.tt tec aoa tgc n" gg- rjCsi caa ttq acc act asg aag tua act ggg 3 3s 

lie tier Arg Tip 1E3.S Gly Lau Gin Leu Tilt Y.1Z LyU Lyj Stir Thr fitly 
100 IDS HQ 



Witt 

ggt ccg gca tea t~a t<Ja 
Lys Cfly Fro AH a Eer Ear 



<;210> IS 
<£11> 11& 

<213> fiaejhir^Hycee cercvialae. 

<4C-0v 15 

MsL Li't Lu'i Pxo Gin rhr Mst Lou Airq Her lie Fier Val Lyd Hie Val 



Tuts Trp Pre Arg He Lsa Thx Gly <i-er Lys L<SU Tiip Tyr Ssr Thr Gin 



tfst i l h r/,=,t Till- Pt'j Glu Glu LyG MQt lie Thr /.sp J, ye Lot Gin Gin 



(s"l.u Leu Glu Pro Glu Val Cys Lys ifal Gin Ti^p Val Scr Ely Gly Cys 



Gly Sir Met Plie ilia He Ass Ili Thar Ser Lyi Lya Phs A^n C-ly Leu 



Sen- Lau He Lye Gin ffia Gin Lfiii Va" Arrr He Lev. Arg Asp Asp 



Il-a 9<sr Anng Tip His -Sly Lt*u Gla Leu '.thr Thr lys Lys 3ar 'J/hr 3ly 
100 1C5 Lit 



I.yp Gly Pro Ala Set 3er 
115 



WO 



■ante 



<210i. 17 



r;321> CDS 

<222--> U) - . :i7aa) 



^400^ 17 

aLg get eta get ate tec cac gag gat act can att ':(g eta ^g g^^ 4B 

[■let Ala L3U Als I La Set' Hid Glu A*y Tbr Gin lie Leu Lihu. Ly.S Asp 
1 EL 10 LS 

aaa asL abb eta r:ag qaa teg gtc ttg aac aaa fcac ^oa <ict c:jt ggs. S>6 
Lys jiBU I la Lau Girt GIu Sex" V>1 Lev. Jian L.y3 Tyr Avg 'Hit- Qly 
JS Ci Lit 30 

c?a ate <rce. ciaa act got. ttg aaa t£t gtt act tct ttg a.tu yiL 144 

Cln He Ala Gin I'hx- Ala Lau Lyi Tyr V«L Vhr Ser Lera. He A^n Asp 



tea i at cac tct. ss3 fic.a cag cgc caa ace ytg cca gag eta 

Sear Tyr His 3er Lys 'llir 'i'bp Gin Arg Cln T.r.ii tbr Val Pro Glu Lau 



rflt ttg ctt a.?c gst tct r.t- a±L llj dcit egg ttg gaa =ai tat tat 
CVs Leu Leu Thr Asp Phe Tie L&u Thr Arg Leu Gin Tyx- 



aaa aad aaa gt~ aat gaa aga ggt att gec att cca acc act att cat. 
Lyg Asa Lya Val Asn Glu Arg Gly He Ala He Pro Thr Tbx He Aap 



ate sat: caa att tct ggt gga tgrj tg<? occ g" =*t.a gat gat act caa. 
He Aap Gin 11^ Sei" Gly Sly Trp Cys ?nrO Olu He ftsp Aap Thr Glnl 
IDfi 105 110 



WO 
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aat ttg Liza aac tgg aat aag ggg aau yau LlzC act ttC ijtia t-CB tct 334 

i^sn Leu lieu Acn Trp Ann Lye Gly Lyr? Asp HF=r tfhr Pha Ala set S<sr 

"■ns 12C 12b 

gtc act ggg act ttg sga cjg ggy gat tta gtc aay att aca eta crgt 432 

Val Tin: Sly TILL- L6;u. Arg Pro Gly ^cp Lou Val J.yp ("1 = rhr Leu Sly 
13 0 J..1S ]4P 

gtt cit att g=.t ggt fcac a-c h c t gaa gtt tct cat act aig u"_t att dao 

Va5 IJis He Aep eiy Tyr Tiir Sex alu Val £^n- Eia Thr Met Val Tl.e 
145 n50 155 ISO 

tac ace gtt gat gaa ice aaa cct att ctt caa ccc act ggg ciua tLa =28 

Tyx Pro Val Arp Glu Thr Lya Pre? lie Lsu. Gin Pjfrt '.rhr :+i y ihto lieu 

155 1/C 175 

eta ggt ggt a&a gcg gal. yeL yta get get get cac att get a^g gas 576 

Lau Gly Gly Lys 5.1a ,,\s=p Ala Mai .'ila &la ills. His 111 flic' Met Clu 
1.80 135 130 

aca gtt att act tt* tta qcer tct crct ctg act cca ge.a aag c-t cat 624 

Tix Val Val Ala Leu ieu /ila Cya Ala Lou. Thr Tio Glu Lyj Leu Pro 

155 2QC- 3f.H 

gec tcii ctg gga gga act tva agt ggt e.Lc asm yye caa tLy &-fc ar*a S72 

£1.a "e=T Leu Bly Gly Thr Ser Ser aly lie Thir Gly Gin Leu Zle Arg 
210 215 220 

act ata gtg gat act. ftf- gac aga tct tat aae tgr gge 3tt gtt cct ViD 

ThT lie Val Asp Tiir lie Ala Arg S&u 1'yx Asu 'Jvb Gly Val Val Pro 
225 230 235 240 

ggt tct cgt gta H^H i^jg ■It - aga ayu ttc etc gc^. gje caa aac gaa 7 flit 

Sly Ser Arg Val Arg Arg lie Arg Arg Phe Lrti .^s Gly Gin j^sn Git; 

3-15 i5U 2Q5 



ggt att gtt gec gaa Egg gaa tat a&g ggt yLL tjtt Lttj aea gag tec 816 
Sly Ila Val Ala Glu Ajih Glu Tyr Lye Gly Val Val Trp TSir Glu Ecr 
2€D S65 270 



cat caa gaa gca gat ttg dta tct aa.t act gat ccc aag gat tta aca. 



Bo4 
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wan 

nia alii Glu Ala. Aap Lau Leu Ser J\eii Hit Asp Ala lys Asp Leu Thx 
275 260 235 

gtg gta gat ctjt gg;k ;=cg ace cca t;cj ayt aaL g^t toL get att 312 

Val val Asp Arg Gly Gin S<^ Tlrr Piro ph= Tiir Asn Ker Ala lie 
230 235 300 

cca agt gat gat ttc gtt git caa r.ca ggt gaa gtrj tat tta *±t gat 

Pro Ser Aap Aap Pfcie Val Val Gill Sftr Gly Clu Val Tyx Lau lie. Asp 
305 Sift 315 TiSn 

irtq aaa atg gca tot ttg gag cat tgt acc aaa aag ggt tta yLa aut n.OOfl 

Leu Lya Met Ala Sax Leu Glu Hifi Cy.J ?t_L Lya Lys Gly Leu Val Thr 

325 33 C- Jib 

tta gasi aoo ;jLt t;ae tct ta-c aca ggt aaa tct CtiL aag get yga 9aa I0b6 

Leu Qlu Thr Val Z^p f^pv Tyr nfc.,- gly Ly3 Ser His Lys -Ma Gly Glu 

340 3 '15 330 

-tg att gca aga ccc ggt g2A tat gtz acra g&fc ttt get caa cJC tot- 1104 

'^■o lis Als. jocs J?L"o Gly Ala. TV- Val A-q Asp Phe Ala din Tlir Hi id 
355 3(50 365 

att r.tt ass tta aas p.ct tet e.ga tt?. tta art = ate gtt aaa 1152 

He Lau LVS Leu Lys T:ir .-^r Mrg (.-111 Leu Leu Thr Ly* lis Asp Lys 

370 ■*■/!! 360 

caa ggo gtt tat tic; a ttc tta tc~ cat tta tct tct aae ttt rirt- 

Glil Gly Val Tyx ?uo Hie Lyn J,?u ficr Hla LCU Ecu Bsr Aan Phe t'ro 
385 390 3fib 400 

LLC flLL cue aat gaa gas, gaa etc caa agu tti aag aa^ gat ttg liMB 

Phe Val His fill] Apn Clu Glu Glu Luu Glu Stir Leu Lys t.ysi 2,5p JMSH 

-105 410 415 

aan tea ttt aga ett qgn atq agt gag att tec aas euic tac tta tgt 12£5 

Lya Ser Phe ftsg Leu Gly Itet Eax Glu He Ser: Aon Acn Tyr LtU Cyo 

420 42.1 430 



gtg g=i,i sgt. cca ata caa att [jet s^zi tegg gfct cca tgg gac cat aLL 



13 44 



Val (Jin fier ito lie Gin lie Ala Arg Trp Val Pro Trp A£p Hia lie 
4^5 440 445 

tea aac g-rr. ac:t: ant r.c.n uac ggt a^L tta ayL LciL gdL y(Jj. =jc;c: tct 13 9 

LSU Lys Ala Vhr ft,?n Crn A.rti ttl.y &fiii r«=>U Wfir Tyr A£p Ala ^H*r 
45C 455 46(J 

aca tta aca tta cot ggg cat gag tta cct tta. cca aaa t-g ggt gtt \li 
Thr 7r?u Thr "rfrn Pro Gly His Gin Leu Pro Leu Pro nys leu GLy Vs.1 
465 4/0 ^75 480 

tec gec at 3 aag Ctt ai« tec tta atg aat tea acc aag gaa teg K.tt 14E 
Sht Ala lis Lva Law Lya Scr I*2U Met Aen Ser Thr Lyc Glu Esr lie 

4Ut 450 435 

trh t.t.a r.r.H gtt g^t. r.zjfc gaa. tgh &&L AiJL 1 ato gLa tba tgt gac tct 153 
Ser Leu Pro Val ft "I a Arg Gin GyH Aan Thr Ilo Val L^u Cyii Altj Ser 
E00 iOS 510 

agt gta agt aca e.cg gas aga ccc qaa tta t^g aga tt*. act ggt ggt 1EE 
SEr Vs.l Sar TCur Tin: Asp Arg Fro GLu Leu Leu flvg Jjsu Thr Giy Gly 
H.I.H 520 525 

LuL aay duu LyL uaa ocg age tgg dtt cac tct ceg cac gaa tta azit 161 
3<?r hyus Thr Cys Gin Prs Ser Trp Ha Eis Ser C-ln His GJvi Jjsu Aen 
53 0 53? 540 

cca caa gat t=n ctt gtt Sii ggg ate tCt cac tta gnt int ttg gc= 15£ 

Plc Gin Asp Sar lie Val Gin Gly lie She Gin Leii Ala Thr Leu Ala 

545 550 555 560 

nag gat. aag agg ttc ggt eta tta tt« aag gaa a.cg cag eca atg &ag Hi 
T.,ya Asp Lya Arg Plua Qly Leu Leu Lau bys Glu Thr 31n Pro Met lya 
565 570 575 

eag aag sgt gtt gag aca tea aat ggc gga gtt <jaE* 3aa aot) a"_g aaa XI' 
Gin Lys set Val Glu Thr Sen F.tm Gly Gly Val Glu Glu Thr Ktit Ly^ 

5S0 535 WO 



Mat 



17 B2 



WO 
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<2I{]> 13 
^2I1> 553 

<400s- IS 

Met Ala LSU Ala He Ser Ma Glu A^ Ttix- Gin He Leu Leu Lys Asp 
1 5 10 15 



Ly& Asn He Leu Gin Glu Scr Yal Leu Acn Lye Tyr Arg "i'hr A3 a Gly 

20 25 3 0 



eln He Ma G"_n Mir Ala Ley Lye Tyr v**l Tkr Ser T,en He asm. Asp 
3 5 40 45 ■ 



SOT Tyr Hip, Sex LyU Tilt Tlir Gin Arg Gin Leu Thi- Val Prn GlU LCU 
50 55 60 



Cysa Leu Leu LCir isp Phe He Leu iti-r Acy Lt;u Gil Gill Tvx Tyr 

*B 70 30 



Lye A 3 n Lys Val Aezi Glu Arg Gly He -11=- lis Px-a TLu Tin He Asp 

as 90 s& 



lie Asp <3I« lis Ser Gly Gly Trp Cy3 Pro O'f " lie Aap Asp Thr Jin 
100 105 HO 



JVsTi Lsm Leu Aeq ?rp hsu Lys Gly Lys Asp S^r Th* Phe Ala Ser Ssr 
115 120 125 



V&l Tkr C-ly Tlit Leu Arg ?ro ely Aep Leu Val lye lie Tbi- Lull Gly 

130 125 140 



Val 3ia He As? Gly lyr £hr fior Glu Val Ser His TJir [*St Vai lie 
145 ISO 155 ISO 



ryr Pro Val Asp Glu Thr Lye Pro He Leu Gla Pro Thr Gly Pro Leu 
165 170 175 



Leu C-ly Gly Jjys A~a Asp Ala Van aIa Ala H*e .lie Ala Wet. G"l\] 

ISO 1B5 130 



Thr val val Ala Leu Leu Ala cya Ala Leu Thr Pro Glu Ly.s Leu pro 

1.1)5 2QC- 205 



Ala Sax- Leu Sly Gly Thr Qe~ fler Gly He Tkr Gly Glu Leu life jtrg 



'fcr T'l= Yr'l Afiy Tli;- T 1 j== Ms Arg ^sx Tyx Apm. riys dl™ Vsl Val Fr- 
25 130 235 240 



Gly EJer Arg Val Arg Arg ll« Arg Arg Phe Leu Ala Gly Sin Asn Glu 
2 15 250 255 



Gly He val Ala Glu Aoj Glu Tyt L=ys Gly Val Val Trp rlir Glu ser 

260 265 273 



Hia Gin Glu Ala Aap Leu Leu 3cr Aon Thr" Ala T.ys Aj^p Lou 

275 2fi0 28G 



Val Val AEp Arg Gly Gin Ser Tin Pru ?he tkx: Ami Val Sei' Ala He 
203 300 



WO 



Prn Bfir Asp &sp Pbia Val Val Gin Ser Gly G^u VtO Tyr Deu He Asp 
30G 310 315 320 



L2U Lyc Wh:-. Ala 3t=-r Lau 3lu His Cys Hrr Jjys Lys aly Leu Val Th* 
325 330 335 



Leu Gl-j TtlX Val Asp !Je: Tyr 'i'tnr Uly LyS S«*r His Dys Ala Gly Glu 
3-0 3-15 350 



Leu. Ha Ala aig Pre. Sly 2CU Tyr Val Atcj - a -sp Fhe Ala Sin TTir (Tis 

35J 3€5 



He LftU Lye Leu Lys Thr Sir Arg Clr- Jif-u Tjt»ii Thr Lys ±1* Asp Lys 
370 i^s nor; 



Qln Gly Val l'y= Pro Phs Lys ICU SO** Wi.n ",p-i flflr Shtt Ahii Pha Pro 
JBE 390 33} 400 



Fhc val Kla dlu Acli Glu Qln Glu. Lgu Gin Bqt Leu Lye Lys Asp L=M 
405 ii a tl5 



LyF Ssr Phs Aiy Leu Gly Met S&r Glu lie Ser Asrt A&n Tyr Leu Cyg 
+20 425 4=3 0 



Val GI-j: Ser Pro lie C-lll lie Ma Arq Trp Val Pro Trp Asp Hn=i lift 
435 440 445 



Leu Lya Ala Thr Asn Fto J*.=in ffly Arti T.,eiL £er Tyr Asp Ala Thr Ser 
450 45G 460 



Thr Leu ^ixr Leu fro Giy Hie Glu Leu Pro Leu Pru Lys Leu Sly Vs± 
4S5 470 4?E 430 



Ssr Ala 31a Lys Lsu Lys Set Lew jfeL Ami Bar Tbr Lys Glu Eer lie 
4fi5 -isjo «fi 



Rer i.,e<i Piro Vk.L Ala Airg Glu Cya idn Th- lie Val Leu Cyn Afip S=: 
BOO 505 510 



Ser VaJ. 3er Tbr Thr Asp Aicg Pro (3lu Leu Leu Arg Leu 'i'hr Gly Gly 
515 520 525 



Ser Lys Thr Cy3 Gin Frg ser '±i-p ile Mia ier Gin Uia Glu Leu Aejjl 
530 53 5 540 



Gin Asf Scr lie va.1 Bin :?ly lis . a he Gin hw />l.a ' 

Si? 550 555 



Lj.£i Asp Lys Ar 3 The Gly Leu Leu Leu Lys Glv. Thr tin ?i"0 Met- Lys: 

_SF^ 57u 575. 



Gin Lye Ser VaJ. G.lu Tvis Sex Ayn Gly Gl^ Vil Glu Glu. Tlur Men Lys 
RflO 565 590 



<212> £;itJL:!Liixit;iLLyuc:i uuruviulLiL; 



WO 



^222^ [1) . . 



atg gt-t ht- t-ct tat gag oac tat atg aat etc ctt ttt? cat ttg gat 
Hst Val Phe Krar Tyr Glu. His Tyr Hat Aan Leu Leu ?he Hi,o LOU kap 



z.ac n<jL aiiii yaa acg gtg r.r.t r.ca. gag att go a aaa aga at a aCL tta 
Agh &ei- Lye Gl-j Tlir Val Pro Pto Glu lie Ala ZLya. JRrg Tile Tie Ser 



i~nL ij^L alii] gut cct gta ats. sra gtt act trR act. cnt etc lit" ga? 
Aan Ala lift Ala v>to Val Ale ifcr Val •llir Mer llir ^ro Leu Ph= Aa? 



^.aa cat att caa gaa acg tac aaa gta. gat tct etc tat atg ctg ctg 
Lyc HLQ lie GLu Clu Tyr Lys Val Asp rifw- "1*5*1- r#)et TjSU Leu 



cga ttc ttz gao ggt tgt giici LcL 93 L- v-tja (j«L- nav. guc aat s&a gcg 
Ai?y Ku; The Gly Gly Cys Val Snr Aap Aire Afip filn a R^n t?lu Ala 



i\' "tt ca.:, cat qaq -»t -n- rjtt tgt gat gca c.-gt gac teg acg 

Lys Val 8Ly Oil :i HHs Hi.p Olv Val CV;= Asp Ala Ser Avip S&r Kir 



gat tea atz cc-3 aaa aat aaa aat ttg yaa y'.y ccc £.aL LLa Ly^ ijitj 

Asp S^r Ha Pi'O LvU ABil Lys Aari L^u Glu Val ?ro Aeii Ley. Sen; tyc 

103 105 Liy 

saa ggt ag- cgc agt agg teg aat agt DLL L'iu uag ay'i !J"t tea acg 

Ly& Sly E^r Arg Ser Arg S=r A£n 3ei- Leu Phe Gin Arg Asp Ser Thr 
115 120 J.25 

caa tct caa tat ate agg ttt c:ca agg cca tta ggt gac ttg ate g,-iii 

Gin Eer Gin Tyr He Arg Phe Thr Arg Pro Leu (21 v Asp Jde Glu 

±J0 lilt 140 



WO 2IM4.W2398 PCT.TJSi20rj4/fll 1 SS8 

52/7<S2 

&ca aga gat gca aat gat atg tta ttc aat tac cat tct tta gag gta 4 en 

Thr Arg Asp Ala Asn Asp Wet Leu. Jhe Asn Tyr llie L=u Glu "val 

ld5 15C IBS Iff) 

ttc Cta. gat att tat ttg aaa ttg gtt gca goa a?t. a at gat gaa atg L^fi 
Leu Asp Asn Tyr Ltiii Lys Leu Val Ala Ala At£ii Thr Asp Glu Met 

:is5 :i.7(i -i7!> 

gtt cct r,at sat ctt rttt iSg rbe tr:c att tat Rat ag^ ttC f.t.t tela 57G 

Val Fro His Asia Leu ijeu lUye Lye £>er :tle Tyr nie fl*r Phe Mie aer 
130 165 19LJ 

rtt.a tjca att t^a f.-st! .'i'jfi aat £ae f.ta vec tat gaa act ttt aat S24 
Leu Jftla ile Hex Ker 'llir .tisr. Asn l^eu E^er Pro '.Tyr Glu Thr Phe Ada. 
195 200 205 

cac CCt Stt Ctt t.r.c t<".g att gc:t t.~a gat ar.a tea aat ggc gr^-i gtt 672 
His Pro lie Lavt Ser Le± lie Ala. Leu Asp lie Seir Asn Gly rJlu Val 
210 315 220 

tat ijag gat, gcia cga gat ctt. tta gtc cat ttc aag aat ctt aat cat 720 
Tyr Glu Asp Ale. Arg Aaa l»au Leu val Asn Phc Lys Asn Lou Acn .-lis 
yy^ 220 235 2£0 

ait aci <j^.a ill ckjl a.Lc LLc alg isit Aja aat gi.a aLg ctt ^aa 763 

i':cn ThE <31u >iKl Fhe Fro lis Phe Met Pier. Thr A&r. Glu Hat Leu. Pro 
245 25 :■ 255 

ctt ttc tta ct-= tqc tac aat ciac ^at tc!e <?aa qii. qaa ttc! *aa aaa 31 J 

val Pit Leu Le\i Cys Tyr £sn i.sp Ser Glu Glu Glu Phe Glu Lys 

2S5 265 270 

tgc: cag gcg tta get sag aaa nr.a aag aag crag ttg ttt g^t. gag agt 3£4 
Cys QLn Ala Leu Ala L-ys Lys lieu l>ys Lys Gin Leu She Val CJlu ^er 
275 2SO 2B5 

etc; tts. cta gca etc tgg 3Eg gat tct ttt att tac gac gaa aat t'Ja 312 
lie Lsu Leu Ala Leu Trp LyB P.sc Ser ?he Tyr Asp Glu ?Fin Scr 

250 295 

gLc ata cag hta cac caa cca gta atg tea teg ctt gaa gaa att etc ?60 
Val lit: Gin Leu Hin Gin ?ro Val HuL 6ur Ecr Lou Glu Glu Ilii Leu 



Witt 

305 AID 315 32Q 



ttt! LLiC ctt CA± 3Ch (JOa aufc uiiii ica ana tct ntg get ttg atzi 

Pile. Plie Eau Gin Ala. Pnn Ttir filn Hit Thl? LSI 3er Leu Ala Leu lie 



iac t-.^g atu tat gat atg trr.t gat tat ttg gtt tat gat tta Eit£ at a 

^eii Ser lie Tyr Acp Met Leu Agd Tyr Lou Val Tyr Asp Leu Vet Lie 

340 J45 350 



cca. ttc atg aai aga aaa gtg tea ttc tgg gaa gag qsq art tta cag L:i.fj4 

Pro Phc Mctj Lys Arc? Lys Va.1 Scr Phe Tn^p Rl.-.i <4lu '.Tir lie Leu. tfln 

355 ^50 365 

CIca aga a*y licy eta ttfe ash ggt gcra a^g ttt tt.rr a.^ pfia ttt atg 1152 

Tro Arg Lya Ser T.,fiiT Pine fcsn Gly Ala Lye PEie Phe Lys lys Phe Ha L 
37U 375 3£0 

&at aaa sat ccb cite sat ggt aat cac caa cat a.tt LcL tiLa auy aya 120 3 

DVB Asn Pro Val Asn Gly Aan His Gin His Asn Ser Leu Thr Arg 

195 i9fJ 3- S 1 -* 

gac age cag gga aaL y*tci Lc^j Llu yua L^y Ll-«i LuL LuL gay ttt ttg 134 & 

ASp fiaz Gin (Sly Aim Glu Tyr Eh== Alp. a p. it S&ir Ssit 3fiT Gin Ph?i L=u 
'lOS 41C <£15 

titg sga nag tti gea gat tgg tct ate ^.tg eta tec gac ttc aaa act lsy-> 

Itet Arfl Lys Leu Aia Aep Turp !dsr Ttet Met Leu Set Asp fhe Lys Thr 
420 425 430 

get tat ZCC a£!a tact gaa teg r.r.f atg gat ga-: rhs gat grra ttt cna 1*4£ 

Ala Tyr Sf=r '.LTir XVT filu Kex Lea Met Asp As^ Leu Asp Ala Phe Pro 
4jj 44(1 44:5 

aay LinJ city yea tta tgc ate gaa tgg tgc gcg gta tea eta ttg atg 1132 

Lye Tyx Leu Ala Sex Cyn lip. rrlu Tzrp Cyp Ala Vpl Sor L&W LiSni Hot 
455 460 

ggt g^g c&g age nta gtc nee gtg aaa ^tg st-5 aaa aac gat ata ait 144? 

Gly Ala Gin 3er lie Val Th* Val Lut M=L He Lya Aan Asp He Aan 

465 470 475 



WO 
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act- ; i 3T.c yaa sgg jca tta gcc ana ta<? ga± aac tgo tua nga at.™ 

Pro I*™ lis <31u Arg AIk Leu Ala Hit Tyr Glu Aiiti Cya fier Ar^ lie 

435 4S0 A95 

caa. cgt ast aaa ggc a±a gaa tea aac tct ttg jat ytt ana gag cca 

{fitn Arg ^ly Lya Gly LyS Glu 3sr Afm rJer .LCU Acp Val Thr Glu Pro 
500 5Q!i 5.1 0 

gtg cgt teg tEit gag aca cgt tgt atg att ttcj UcU 9 tta Lt^i ttli 

v.il Arg Scr Tyr Glu Thr Arg Cya Met Tin Leu Ala Ser Glu Leu Ptc 

!>Ib ^21) E2 5 

tta tct tta aye a»t auy tyy ata tut auu cud Lnu gj. aL-j ^.i La.L 

7-^1.1 Bcr J'?n fifi"" Ann tfir T-^p Thr Se*" ■ f * , *T" Ptti Tyr A "Is nln fyr 

5.30 535 54C 

Lba ga.a aca act cla gas gag tgc aag ttg gga cct tgt tea tag ata 

L^u Glu Tiir lie LfeLi Adp Glu Cys Lya Lau Gly Pro Cya Seu !=ln lie 

S.!Ji 550 555 560 

atg gtt t=g ga.fi. age a^t e'ac tgc tat aat ttg aga gtt ci*.c get 

Met Val Tip Glu Arg Leu St=r Adjj Cyt Tyr AdJi Lau Ary Veil AtJp P£u 
5i;5 570 575 

igs atrt ass cat aga gtt g<jQ gsa atg c.ag r.ag gac get aaa gac ajc 

Arg He Ays His Arg Val Sly Ala Mat Lys Lys Aap Ala Lya Asp Thr 

58 3 sub S3i> 

gaa gut- etc cga ggt gng rat ^.ag tat uitu arj gut c:;iL LLu uud yiu 

Glu Asp [;SU Arg Gly 31" Mis l.yR Tyr fer Tlrr tap TTH a Phfi ThiT" Aap 
595 COO 505 



gag gac at a tta teg gaa ggg tta aca ags &ga cgc aag gca yet t^t 16 V 2 

Glu Asp He LSU Ssr Glu Gly LCU T^- Arg Arg *rg 7,yR fll.Fi Ala ?he 
610 £15 U2 0 

ttt agg tta aca gca get sag aag tgg gca gag cs.a aaa gaa tgg aga 1520 

Php Ai:g r.ei: Tl= Aia Ala Lya Lys Tip Ala Glj Gin Lya Gill Trp Arg 

l3?:r3 630 G35 640 



WO 



tiag gtt bet tqq tqe tta aaa gat att gaa agt ace tat tea gag l?6S 
Gin Val Ser Ttp Cys Leu Lys Asp lis 3lu Ser TrvET Tyr ffcr Glu lie 
645 650 555 

aaa ttt t i=rj oat ggt aac mjt tt± att tta age &aa ctu aaa aat ecu 2 
I,yc P!:e I .mi Hia Gly Asn Gly Leu He L=u Sar Lys J .en Lya A£-u Clin 
5>S0 <ses 

■□ts aat tt& aaq gad gig g^t tct gca. cca c-Ejy OOC rcc e sa lag sat -U(>4 
Leu Abu Lsu Lys Asp \>al Asp Ssr Ala Pro ^ixg Fro Sq-l Glu Lye Asn 
675 £60 CiU'.* 

ett acs ag* aca Gtt ago ttt att. goa Lga 

Lriu ihr Atg Thi" 3ar Val aer Phe lis fily 



4212; PRT 

■ I . . ; . s . -.. c c ha r era ^ 'c e b cesev isi**- 



Met Val ?he 3er Tyi- Clu Hi:) Tyr Wet nsn Levi T»su Phe H±a Leu Asp 



A££l Ssjt Lys Glu Thir Val Pro Ptti Gin He Ala Lys Arg lie He Sar 



^hi- Ala. He Ala Pxo Val He Thr Val 'to Thr Pro- I^eu File Aep 



Lys His He Sin Glu Hit- Tyr E.ye; 7ai Asp Ear ieu Tyr Ntet J 



fcrg Fhc Pha (31 y Gly Cye Val aar Asp Axg Aap Gin Ala &r,m «1" Ala. 



WO 



PCT/iTSsnca/oiisss 



Lys val Sly Gin His Glu Sis Qlu v*.l tys Asp AL& Set Asp Ear Thr 



i S = r lie Pro Lys Aan Lya Ae^l Leu fill Val Pto Ai=n Leu Eer Lys 

lot) iob na 



Lya Ely Scr Arg Sii- Arg- £=r Am :!ftr Leu Phe G].n Arg hep Her Thr 



(Tin fl = r <Tl*i Tyr "Me £rg Phc Thr Ar^ Pro L<?U Giy A£p Leu He Gin 
130 135 140 



Thr JLtg Asp Ala Aan Abp Diet Lei; Phe isn Tynr VH.gi gev Le;i Glu Val 
145 150 1-35 16C 



^au Ayp A#n "yr Osu Lys Leu Val Til a Ala am Thr flcp Glu Met 

:.(5P 170 175 



val ^ro ais A6n lisvj Lys Lys See He Tyu His Eer Ph<s Pha Ear 

ISO 185 



i si a 17^ 9e.r Her 'Jfltir asn ask Lea ,Ser Fro Tyr Glu rhr Phe Asn 

13 G 2QC- 205 



Hie Pro He Leu Eer Leu He Ala Leu Aap He See Aan Sly Glu VsT 
SID 215 220 



lyx Glu Tisp Ala Arg Aep Leu L&u Vul Anil Ebt; Lyu Aun Luli Aan His; 
225 SStl 240 



WO 



57/7fi2 



Aen Thv Glu Asm Phe P*o He Phe Met Asm Thr Apti Glu Met Leu Pro 
S45 250 -^5 



Veil Pha Leu Leu Cyis Tyr *bt : abb Asp fter rjl.n Glu Glu Phe Glu Lys 

2-50 £65 270 



O70 Gin Ala Leu Ala Ly3 Lyg LOU Lyfi Ly!3 -Sir ^.fiu Phii Val Glu Serr 
280 205 



lis Leu Leu Alii. Leu Tr^ Ly,3 Aap Pftf? tie ^yr 7vRp Glu Asn Ssr 

£90 295 3D0 



Val He Gin Jier.l His <Tl.n Pxfl V.ll Met Ear S£r Leu Glu Glu He L-3M 
3Q5 ild ">1> 32 3 



The Pie L5U Sin Ala Pi"0 '111* Glu Tlir Hii- lau Str Ldu ALd. Lfcu Hi 
3 25 ^0 335 



Abii Csr Ha Tyr Aap M<jL Lcu Asp Tyr Lsu V^l Z'yx ,^&p Leu Met _1e 
J'10 34 3 ibO 



Pi-a Plie Met LyS ftrg Lys Vil S«r Ptv? '.frr «1 " Gin Thr T.rit Glr. 

360 365 



Fro Asg Lys £Ier Leu Phe aeui Gly Ala Lya Phe Phe Lya Lye Phe Met 
370 375 3BC- 



A3Tt I.ya Ann Pro Val Ami Gli Aim Hit; G-O. Hlil Asn Ser Leu TllL" Arg 
-jys 3 335 400 



AL-Lj &er Gill Gly Aen Glu Tyr Phe Ala Sar Ser SaiT Sar Ola Phe 



WO 



5ft/7fi2 

410 
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41 s 



Wet Arg Lyu LeU AU Asp Tip Eft" Wet Met Leu E = r ?in:p ?hfi r, yn 'cfc r 
420 425 4-.tJ 



Ala Tyr Ser Thu Tyr Glu Ser Leu Hot Asp Asp Leu Asp Ala Ph3 Pro 
435 440 4*± 



hya Tyr Leu Ala Set Cye lie Glu J'n? C-y* Al= val Sci Leu Leu fet 
450 45S ftiSD 



Gly Ala Gin. Ser 11= Va.l Thr Val T,ya Met II 2 Lye i\sa Ayu il-a Asn 
4-SH -i70 475 i30 



Fro Lev. 116 GlU Arg ^ Is Let Ali Thr Tyr Glu Run CyS' Ser Ar=i lie 
435 490 4S5 



Sin Al-g Gly Lr/s Sly Ly? 3cr Aun £or Leru Asp V&l Thr Glu Pro 

5-3 C 505 510 



Val Arg Pr^ Tyr Glu TLr Arg Cye Met lie L*"* ft1 a Ber Glu Leu ?he 
515 520 52b 



T.eii scr Leu Ser Asu Thr frp Thr Sex Tiir Pro vyr Ala lie Gin Tyr 
530 535 540 



Leu Glu Till He Len Asp Olu Cys :r.ya Leu Qly Fro Cys 3er Glu ils 
54B S5Q 555 560 



Met Val TL"p t-ln Arg LCU 5cr Anp Cye Tyr AS11 lieu Arg Val Asp Prn 
5fc!> 570 575 



WO 
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Arg lie Lys His Arcj Val Gly Ala Met Lys Lys Asp Ala Lya A^p 'i-hzr 
ESQ 585 F=^tl 



■3lu Ak£: LejU Srq t^ly G"l.u Hi. a T.,ya Ty?.- Ser 'J'hr Asp Hi 3 Phe Tlir AGp 
5 95 SOO S<J5 



yiu jiep lis Leu ser Clu Cly Lau Thr Rrg Airg Arg Lys Ala Ala. Phtt 
61U 615 . G2Q 



the Ar^ Lsu Tic Ala Ala Lys Ly? T-p AT a Rlu Gin Lys filn Tip Aroj 



Uln Val filer T.rp Cys r,^»n. Lys Asp rls Glu Ser Thr Tyr Stnr Jlu ^l£ 
04'^ (55D £55 



Lys pha Leu His Glv i'i3ii Gly Lau lit; Leu s*_- l a -s lsu Lye Aan Gin. 

J£0 fifiS 670 



Leu Aan Leu Lya Ait' Val A:jp Seir Ala Piro Arcj ?rc 3er <J1\1 Lys ftsn 
$75 &yo S£5 



Leu Thr Airg T^" SSL* Val Ser He iTly 

590 695 



£1 

*211? 327 



-,221? CDS 

<22Z> (l).,i327l 
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<400> 21 

£.tg cga t = t agt gca act ^tt egg ccL ttg caa Uya L^L ijta ^tg aat IE 

Flt±L All: Tyr. Tkx Alu Tin.- Fjic Axg Pro Leu tfln ftxg Thu VaT. Met Asn 

15 \Q 15 

cct ttt gira teg ota gaa gga caa <j*L sat at-t tct tct ct-.fc ttt tt. 3$ 

Pro Phe Ala Ser Leu Glu Sly Gin Asp Aer, lie Ser Ser Val Hhn Phe 

20 25 .ill 



LLa uat aty caa caa ttt gaa agt cag gtc aaa gac aga ttc egg ttc 
Leu II Lb Mst Gin Gin Fhe £lu Ser <j1b. Val Lys Asp Arc? Phe Arcf Phfe 



ccc ata. stc aga ttg gag aga noL LLL yyu aa.c tea tgt tac caa 

Pro ILq Phe: Arg Lt;u Glu Art; Lya Tor Phe 21 y Aan Ser ^ya Tyr fll.n 



gtc gag acg ctt aaa stfc sar? tqt cag cca a?ia cac gca aaa tct tg^ 
Val GLu Thr Leu Lys Val Lye Cys Jirg Pro srg His Ala Lye Bcr cys 



Tint ctt tta acg ctg etc ttc aaa. tea egg acg caa tea gta cct gl;a 
&er= Lsu Leu Thr Ley 1-iu Pits lys Ser ftrg 17-ir Gin Ser V*l Leu Val 



cct aat ttt ggt ttt ct-a ata ttg aat age gaa nca tag 
Pro Asn Pbe <3ly Phe leu lie leu Asn 3sr 3la 5ro 
100 105 



<210> 22 

iSU> 10a 

<212> PRT 

■=213? Saccliaramytsss caEvavieiaua 

<4G0> 22 



Ket Arg Tyr Thr Ala ThK Phe Arg- Pro Leu 3lil Aug Fho Val Met Asn 
1 5 10 IS 



WO 



iro File JUa aer Leu Gin 



1 Gill Phe GlU Ser Gill Va.1 LVS Ann Arc r'be Atvy Pile 




<S11> 411 




. . (411) 



act ttg gic act ate set tet t^t g ftg gac cac gtt tgt tct gaa aca 
Thr L*u V*l 'LliE lie Thr Ser <Jys Glj Aep His Va_L Cytd Sex GIu Thr 



gtt tec Sta get ttg gtt tec act g ct acc rjtc atic g ta aat gac- L, 192 

val. , r ier Pro Ala Leu Val Sir Tiir aia Thr. Val "Jhr Val &sn A^p Val 

EO 60 

ate act r.aa tflc flcr a^C tgg tgt cca tTig cca acc act gaa gca nc?Fi 340- 

lie '.Llir 'lyr Thr Thr Trp Pro Leu Pro Tin- Tlir Glu Ala Pro 

&!5 70 ?S 

aag aat acc act tct cca get cca aer. g^a sag cca acc gaa aag cca 23a 

Lys Asn Thr Thr Jar Bro Ala l*ro lliK Glu Lys Pro Thr Glu Lys Pro 

SO ES5 90 3b 

act gaa as.g cc?, asc caa caa ggt tct age acsL c^lj uul ytt i:ce r.r.c. .HJifi 

Tin: Kb: Tij'-B Pvo Thr Sin Gill Cly Scr 5er Thr Gin Thr 'T.nl Tin- Ser 

100 105 110 

ts.es act ggt gec get gtt aag get Ltg (JCc yeit guc: ggt get ttg ttg .*Jfi1 

Tyr Thr Sly Ala ALa val Lys Ala Leu Bra Ala yiy Ala Leu Leu 

115 1.-.0 125 

get ggt get gec get tta. ttg ttg tan 411 
Ala Oly Ala Ala Ala Leu Leu Leu 
1=0 135 



<210* 24 

*211> 66 

<Z13> Saccl-jaromyces cGr^'iaiac 

<400> 24 



Mat Gin Fha Eer TLn- Val Ala S=r He Tila. Ala He JMa Ala Val Ala 

I 5 1.0 15 



Sec Ala Ala BUT AOTl He Tlir Tlu: JUa Till Val -eh* Glu 31 n SSr Thr 



Thr liei: V*l Tbr He Thr Ser Cyfi filu Asp His Val Cya Wer Uli: 'iHt 



■/al F!fir Pro Ala Leu Val Eer Thr Ala Tur x^l Tor Val Asa Asp Val 



<211> 
l:212> TRT 

c400> 2 5 

Tv-l ThL" J.lir Trp Cys Pro Lau Fro TLX Thr GLu Ala Pro Lys Asa Thr 



2hr Scr Prn Ma Pro Thr GlU Lya Pro Thr OTn T,yft Pro Thr C-Iu L** 



P:rft Thr 01?. Gin Gly Ear Ser Thr Gla Thr \ral 'ite Eg? Tyr Thr SIj, 



Ala Ali val Lys Ala Leu Pro jVU Ala Glly Ala Leu Leu Ala. Gly Ala 



Ala Ala Leu Leu LOU 



WO 
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^212> DiTA 
■i22D> 

<221> CM 

*;2Z2> Q) . . (633) 

<400> 26 

ahq qaa atq act qat ttt gaa eta act agt aat tig caa teg a^.c ttg .IS 

Met «1\1 Mot Thr Aap Phe Glu Le-u Thr Ser Abu Ser Gin Ser Asm Leu 

15 10 15 

get AtC CCt (SCO aac ttt! Stay LUy UiJfc etc crt c^a £.qg aaa aga qcs 

Ala lie Prp Thx" Ssn Phe Lys fl^ir T-hr T,e=n Pro Pro Arg IjV",-? Aig Ala 

20 25 

£.ag aCci. aaa gag gas. aag gaa <:ag cga agg etc gag cgc att. ttg agA 1*4 

J.,y.« 'l?hr r,yf* tilii vn.Ti Lye «1ti trlii iirg Arg He (ilu Arg ll<a Leu Arg 

35 40 15 

sfif =*ga get 5«t c»c c-sg age aga gag aaa aa& s.ga etc os.t ctg 132 

AEH J\rg iiL"g Ala Ala Hiii Ola. See Ar^ Civ. Lys Lys Arg f.fin Hip. I, fill 

5C S3 SO 

cag tat etc gag aga <?.<ia tgt Let att Ltg gaa i^L tta etg iig^ ^0 

(Sin ivr LCrtl Gla. A_y Lya Cya Sen Leu Lau Gin Asn Leu !.,sn Ann Ssr 

65 -Ft) 75 80 

gtc aae cut gaa aaa uLy gut giic uau saa tjac gcg ttg act tgc ags 263 

Val A£n Leu Glu Lys Lsu Ala JiRp Hip Bin AH a L£U T]ir C>'£ SOL 

BS 50 95 

gar: get ttt gtt get tot Ctfc gac gag tac igg qat ttc CF.g age 33 S 

His Asp Ala File Val Ala 3e^ Leu Asp Bin 'Lyr Arg Asp Fhe CJlll Bet 

100 105 110 

ikug atH(j 9yu gt:t t'-:a ctg gac arc: agg crt: agt tng nam tog tog tot 3£4 

Tfcr Arg Gly Ala flei Leu App Thr STg ?,?a .1*): Ser Ills Eer Ser Ser 



WO 

1L5 
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125 



ga^ aug ttcj Bta cct tsf. cat ctg aac tgt atg gag act gcg act 
Asp Thr Flic: T1_l PfO Set" Pro Lsu A£n Cy£ Tlir Met CJlu T-0 Aid Thr 
135 L4!> 

ttg teg uc^j a&g age atg cge gat tea gcg tr:g g;i:-- <J^a y&g l^jL Laa 
Leu ser Fro Lye 3ar Ho L ftrg Aep Ser ?.la Ser Asp Gin fllu Thr £sr 
US 150 155 l&O 

t-ycf gag erg cag atg ttt aag acq gaa auL yL<± u^d ^ag t-g acg acg 
Trp Glu Leu. Gin MaL Phe lys Tax Glu Asn Val Pto rftn nss Thr Thr 
165 170 17S 

uLa cct gac gta ^nd aac aac aa~ ttg ttt gat gcg gtg gec tea ^cg 
T,ru Pro Aim val Asp Asn Aen fean Leu Fhe. Aftp Ala Val Ala. Eier Pro 
183 1BG 150 

ttg gcQ g&o o;ca etc tgc gac gat &ta gcg gga s.ac net eta ow t-t 
Leu Ala Asp Pro Leu eye ^hp Asp Ho Ala sly ken Ser Leu Fro ?h& 



gac aat tea art gst nt-.t- gac: ciaL Lgg cgt aat cca gee gtg att acq 
Aay Asn Ser lie Asp Leu ftsp Asn Trp Ary AilJl Pro Ala Val lis Thr 
210 215 220 

a Tig acc age, ota cag tga 

Kat Thr Arg Leu 3lu 



<raio> 27 

<21"; 230 

<212? tkT 

<213> Sacsharcmyces setevisnas 



Met Glu MPit. TVir Asp Phe Glu Leu Thr S^r Asn Ssr tJln Set Asn Lau 
lb 10 15 



Ma He Pro Tbr Asr. Pile Lys iSer Tllr Leu Fro ?ro A^y Lys HIV Ala 



Lys Thr Lyrf Cln Pi!] 7,y R ifl V filn AT} Arg Glu AL3 lie Leu Tirg 



Asn Arg Arg Ala Ala His Gin Ser Arg L-I11 Lya Lys Arg Leu His Leu 



Gin Tyr teu Glu Arg LyE Cya Seif f.en ieu Glu asn Leu Leu Asn Sec 



Val AUjIL Leu <3lu Lys Ian Ala Rf?p Ili.5 Glu Asp Ala Leu llir Cys Se.r 



His Abap fhs Vaj, Ala £cr Lew Aap Glu Tyr Arg i.fjp Phc Gin Beir 

100 .\.(ir> HCi 



Tht Arg Gly Xls. Sev Lau Sap Tli*: Ary Ms Sei" 3&r Hl2 Ssr Ser Sex 

lis 120 



Asp ri- ?he Thr Fro S*r ?i-o Leu Asn. Cys Thr I-Set Glu Pro Ala Thr 
135 110 



Leu ser Pre Lys Scr >fct Avg £sp ser Ala Set- Asp 3ln Glu Thr Ser 
145 ISO IBS 160 



Ttp Glu luSU Gin I-fet Ph=j Lys Thr Glu ftsii Val Pro Glu Ser- Thr far 
IS? 170 175 



Leu Pro Ala Va.1 Asp Asa Asn Asn Leu She A^p TVl a Vsl ^la =or Pro 
190 IBS 190 
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I.OU Ala Asp Leu Cya Asp Asp 11* Ala Oly A?n £e;~ DSU Pro Phe 

i£± 200 205 



Asp Ann fier lis Asp Iru Asp isn Trp Airr ABil Pre Ala. Val I_e Thr 
210 215 220 



Mfit Thr Avrg T,ys T.e^i c?ln 



<213> 2a 
■r211> 1398 

2 1 j ?■ S aooliiir oriVj 1 <J c-eie via iaa 



^220* 

<2'21> CDS 
<:4C.'3:s 26 

a-g gci; ego aga <;aa g;:g tgc gac lyL L'jL Lyc tiLL j<jL cr-a rilia 48 

Xe-t Ala Arg A.5n A:rg Gin Ala CvS Asp Cya Cya- Cya lie Arg Arg Val 

15 10 15 

sag tgt ga- ngt aaa ciaa coti tgt aaa tgt tgt ett eaa. szic aat ctg OS 

Lys Cys ALjp Arg Lys L-ya Pxq £!yd Lys Cy£ t_y?j Leu C-Ln Hie j^si! Leu 

20 25 30 

CHS. tgt aca tat t'Lt c<jli t.-t:t fcLrj una agn ggt cca a.a;=i ccc gtc 144 

Cln Cyc Thr Tyu Leu Arg Pro L^u Lys Lys Arg Gly Pro l.yp pi:o Val 

35 40 4S 

aag g-g aga aat tta aag a<aa uta gat g&L gLsi ciay gta litt agt aaa 132 

Lys Val Ax'y AUn Leu Lya Lye Val Aep 7u=ip Val Gin Val Phe Ser Lyc 
50 35 ftf) 



agt agt agt gat gge ata atn aag get cca asg gca eta, att gat cag 240 



9fir 3*=r S«r -31 y Gly Hi McL lya VaH Pro livp Ala Lieu He Agrp G"Iti 
[iF; 70 71 BO 

tyt Ctg cyy Q--c t=L aaL gaL aag ttg tat gtg Site tgg c^t ttg otg 2 S3 

Cyc Leu Z\rg Leu Tyr Ash itep Lye Lsu Tyr Val He Trp Fro Leu Leu 
55 DC 55 

tgt ta.t gat gat ctt tac gaa ctt tta gag aaa aga feat gac gaa ace 3>3 

Cya T-/I- Aap A^p ImU Tyr Glu Leu Leti Glu Lvd Arg Tyr Aap Glu Tbr 

120 1.05 HQ 

tgt g^g tat tgg ttc ctg gta tct c^.t tct gec gec acg ctt sgc gat 334 

dys val Tyr Try Phe L*2Lt V&1 E<sr Ltm Ser Ala Ala. tlir Lau. sc-r Asp 
115 IAD 125 

ttg ca^ act gaa. att gag gata gga ggg gtt aCC ttt aot, g=g at a. 432 

L^u SJ.I! Tfcr Glu Il=e Gla Ser Glu 31 y Gly Val TUc Pile Thr Gly lis 

130 155 140 

c=tg tta tec aq- ttc hoc atp tr:a tea cgc ca3 gaa tr.t gar. <qat tt~ 4#D 

Sin Lain Sex Ssr Fhe Cys l-tet Ssr Ssr Arg Sin Slu Fhe Asp Asp Phe 

14E LEO 155 ISO 

53C ggt agt gRZ ats ttc aag att atg acg ta= tat tgt aac cgc 

»sii Sly o«r Asp lis tfhe Lys 11% we- 'llir Tyr Tyr '"ys Jjeu a.=ii Arg 

165 170 175 

LgiJ LiU 9Ua Ling itg LvJv! ail! Lud dyd. ai;L Llj^ LdL uyg LiLt LUL Lg L, 576 

C^s Tyr Ala Gl:i ?fet tier Asn 3e=r Arg l^hr Sp.i: Tyx Arg l^p.-.i Her Cya 

IQD IBS lilD 



gaa gjc gtg ggg oLu aLt aig Lbg gog ggg Lbu cat ug<j gag g^a act 624 
Glu Ala Val G-ly Leu ile Lye Lem Al* Gly Rhe Hie Arg Glu Glu Thr 
n.*^ 20ft ar>fi 

ttg fiaft ett ctt crct ttc gat gag cag cag ttt gga agg aaa gtt tat 672 
Lau Lya Lgu Lqu Pro File Aap Glu Gin Gin Leu Gly Arg Lya Viil Tyx 
210 215 220 

tat ttg ctt eta tta acg gaa aga tac ttt Cct gtg tat acg cat tgc 720 
Tyr La-j. Leu Leu Leu Thr Glu jfcrg TVr fhe Ser Val -ryr Ttr His Oys 
225 2j0 235 240 



WO 
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gcc acg age cbg gat i±cc acq att qcc. cca c.-'ca can c;:g aa-n y'-iii 

Ala Thr ecr LOU A^p Thr TLr H<Ei ftla Pro Pro Gill 1 j to r-CTu Asn Va' 
243 2GB 

acg gau ijuc cga eta tct ^'ic gae ago ttc ttg qag atg att agg gta 
Thr Ssp Pro Arg Leu Ser Leu Aup Ser Pha Leu On. 1 -! Met lie Arg Val 
265 27D 

ttt act gta ccg gga aaa tgc ttc ttt gat get eta get e.cu gat: Lot 
?he Tlir val Pre Sly Lyb Cys P]oje. Phe Asp _<L& Lau Ala. Thr Asp S<^ 

av.s 290 2 as 

3CL iat gta act tgz act qaa gac tcC i'lt ?f:^ aag aha tyy agg gaa 

Ala Asn val ?hr Cyu Thr- Glu Asp Ser Leu Lye Lys :i ~< e Trp Arg Glu 

2C.fi 295 3 00 

ctt otii. acg gtg cc=i ctt «ag ata. gaa r!sa tgg tct za.c qgc U^i. gta 
Leu His T-hL- Val ero Lev Glu He alu Fro Tr P Ser Tyr Cly 37* '-^1 
iOE 310 315 320 

gag. 3 fcs. tct -tt tc* egg cat tgg att ag?. aua uLL get tgg eta 
Acp lie Ser She Ser Aug it U Trp lie Arg l"hr T,rhi Ala Trp Lys Leu 

525 330 335 

ijLg ctt nan a-a aac gg3 &tg cga at^ agt ttc ctt t*3a. s.ar ags aag 
Vf.l Leu run He £ar Gly Met ikg lie Stir Phe Leu 3=r Asa Ser Lys 
34 U 3 '1.1 35 G 

aat acg cat att tic a gta ga^ att get aga ga<r: atg t-t-i gaa gac aca 
AAA Thr His He Pro Vul Glu He Ala Arg Asp Met Leu 'Jlu Asp Tlir 
355 3S0 3£5 

ttt tLa ate cm aaa aa± tjfcfc tat gca gtt cac ggt cca qyq «La t^a 
the Leu He Pro Lys Asn Lau Tyr Ji.la. Val His Sly P~n Gly He Scr 
370 375 360 

yLg aaa gca eta gaa ata gec gac gcai LLy gta gat gtt atg aat cag 
Val L^s Ala Leu Glu He Ala Asp Ala Tnau Val Asp Val VaJl Ann Gin 
35$ 390 3^5 10D 



tac gat eaa aar. g=a gag tug gag g=- tgg aat ttt ttg ttc gat ata 



WO 
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TyK Aip Gill Aan A ■ f. rtln ?>p.r Olu flla Trp Asfj J.=;j Phe J\sp 10,= 

40'-. 410 415 

tea aaa ttt gf.t ttt; tut ctt aag cat Egt gat age £.ca tta gtt g^r 
Ser Lyp Plia Val £tie Ser Lgu Lys 3ia Cya Aa P Ecr 1,511 Vai Asp 
420 42t> ^ao 

aag ttt acg aca aag tgt aag tgt yuq dLt siLc aeig uLt vz'z ctt tat 1344 
hy& Kue Thr llir Ly* Cys Gin Cyu Ma T,ei] He Tiir r.-u 17ro Lett Ser 
435 440 445 

ait cc3 ctt teg gat ggL LcL ddd gaa yaL gLti gcg ctt 1332 
Asn Pro Leu Glu £<ar Thr Ayp Gly Ser Lys (31 n Anp Vsl A^p Ala Lou 
450 4(50 

cct taa 13 38 

Pro 

16 5 



t2 10;. 29 

■=2 lis- 4oS 

<212> ?RT 

c:2l. s ,> ^ac.fiT-arrinyces csrevisiae 



[fet Ala fitg aeil ilny Glu Ala. Cyu Ay a Cys iJyB Cyn .Tie fcrg »Vrg Val 



Lys Cys A£p ftrg LyS Lya Fro Cya Lys Cys C^C Leu Gin His iicn LCU 



Gin Oys TLt Tyr Leu Arg Pro Leu Lys Ly=i Atj Gly Pro Ly.s Pro Val 



T,ys Vsl Arg Asa Leu Lys Lys Val Aap Aap c^ln val Phe Ser Lys 

50 55 60 



WO 
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5ex: S*?r Sex Gly Gly lit! MfiL Lya Val Pro Lye Ala Leu lie Aep Gin 



Cys L&u Arg Leu Tyr Aen Asp Lys Lau Tyr val lie Trp Pro Leu Leu 



Cya Tyr Asp Asp Lau Tyr Glu Lau Leu Gin Lya Arg Tyr Asp Glu Thr 
100 105 110 



Cya Val Tyr Trp Pha Leu Ve.1 Ear Leu Ser Ala Ala Thr Leu 3er Asp 
115 3.20 IS 5 



I.,sii Gin Thr Glu lis Gin S~;c Gin Gly Gly Val 7hr Phs Thr GJ.y T l.= 
130 13E 140 



[rlr. Lea ?j-sr fjer Fhs Cys Ket Mer sJer Arg Gl:i Glu J*.? itsp Asp Fhs 
145 150 155 160 



Arn ely ser Asp zlc rht Lys lit t-ici Thr Tyr Tyr crys Lgu ash Arg 

1S5 17H 17F 



Cys Tyr Alb* Glu Hat Sa_ Atn 3er Ary Tlir 5a r Tyr Arg Leu Ser Cys 
IflO 1.8.=S 130 



Gin Ala Yal Gly Leu lie Lys Leu Ala Gly Pha His Arg GHu Gin Thr 
195 SCO 205 



Leu L'/S Leu Leu Pro Phe Asp Glu Gltl Gin Leu Gly Arrj Lyp Val Ty^ 
213 215 220 



Tyr Lei T.i&u fifMi Leu Thr- <iln fcrg Tyr Phe iler Va.i Tyr Tnjr Tip f.yp 



WO 

225 



23 0 



235 
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240 



Ma Thr 3er Leu Asp Thu Tlir He Ala Pro Fro (3in P™a Olu Asm Val 
S4.=i 250 Sa = 



rhi Azp Pro Arg Ltu Ssr Leu Ae P £er Phe Leu Slu Ttet He Arg Val 
liGO 270 



the i7i?r vsl Pro Gly Lye eye- ?he Phta Asp Ala L&u Ala Thr Asp aer 

2 7 !i 280 265 



Ala Asn Val TT.t Cya Tbr <3lu AfiO Ser Lau Lya Ly3 lis i'rp Arcj Glu 



i, fin His Thr val Pro Lev Glu lis Glu Pro Tr r Se-.r Tyr aly Tyr V?J 

UU'b 310 315 



ft&p Tie Shu- pIjs. «sr Sn? His Trp II* Arrj Thr i.eu ait. TL-p Lye, Leu 

325 ?2P 233 



Val Leu Sin He Ser Gly Met Arg lie Her Piue Leu Sei.- Asjl 3ar Lys 
34a '?*!> 3^0 



Asn Thr His Us Pro Val Gil He Tils flrg Asp MCC Leu Glu Asp Thu 
3Z5 3GG 365 



Phe LOU Xle Pro Lya AtHil Lau Tyr Al.a Val His aly Fro G-ly Hf. Ser 
}70 375 380 



Val l^h Alti Leu Glu He Ala. Asp Ala Leu ftflti Val Val Asn Gin 

:>35 sac asy 4 ™ 



WO 
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Tyr Asp Cln Aan Ala Cllu Sezr 3lu A2,a Trp Asn Pile Lou Fhft Aap list 

ao^ no 415 



Sen Lya Kie Va.l ?he Set .l.sii (,ys His ^ya Asp Set iTllC L<2U Val Aay 
<!20 425 43 0 



Lys Fhs T"^K" Tbr T.yfl Cys Gin Cys £La. Leu lie 'llir Leu tro I^u S^-r 
4JM 440 44B 



Acn Fro Leu Gin Ssr Thr- As-? fdly Se?r r.vfi Ulu rtep Vfil Asp Ala Lau 

450 d£i 460 



<210* 30 
<211* 2025 



<220> 

<221> CDS 

^222v (i;..{2casi 

atg teg gat gta vat i.ue tyg <jeiei ccc gta tea gat. oar gag gac agt 

Met Ser Aep Val Agp Aan Trp Glu ?ro Val f)f=i" flsp ASIl 3lu Arip Ser 

1 .5 1[> 15 

act gat tct gtg aaa. caa ttg ggL tiut' utiii ttt gag est gca agt aac 
"hr Asp ser val Lye Gin Leu Gly Pro Eio Mie Glu Hln Ala ecr Aim 



; gee tjgc gat a^: g*a get gag tea ctg caa gaa yLy c^u 



. . ... ,_. .... .. . -unm 

Aufl ZiE^ Aeel Ala Gly Asp Thx Glu Ala Glu Eer Lau Gin. Glu Val Fro 



uLa aat aca Q*Lg ace aac gac gta uyci any ddt tta gta =tg att aca 
leu Ann Tlu: C-1tl Thr A&I) Asp W Arg ",yfl Asn Leu Val VAl ij* Thr 



aac ca£. agt gtc gr.r. gat gaa cac cut aca gag ate aag c-ac gat caa 
Asi: Gin 3er Ala Ala Asp Gllu Kr-.s Pro Thr -31 u lis Lys His Asto Gin 



:ca agg art tnt teg ccg tec teg tkv Lto agt gga atg ate tct t.g 
Ser Jw:g Tnr Ser Uer "J'ljr Ser Ser Phe Pte Ser Gly Met lie Se~ 3er 



ttt aan tsa aac gtg nca tec t-'Ua gtt tct ?.ga ten act acg era act 
PJuS Lys Ser Asn Val Pro Ser Pro Val Ser hsg S^r Thr Thr Pro I'hr 

in i) i:- aio 

t=<3 eca gtt t=a cxia. jca ac;c att ata. ^ca c?.C gga =99 gig act tec 
5sr Pro val tfer Gin Pre sar He Tie Set- His Arg flrg Glu F-ra ser 
115 12 L 1 ias 

atg ggg too aaa aya aya. Led «gc cgc cgfc ate agt aat gen ua att 
M<?:r «ly 3<sr In.-!: ling Airy Ser Ser Jirg ?.rg Ha S<sr ^-la Thr lis 
13 0 13 S I'm 

yd gaa ata jgc tct ccc ttg caa ce-g gtg 55*^ &ag cct gat gag gec 
Ala Glu lie Sly Ser Pro Leu Gin C-ln Val Plu Lyy Pro Act- Glu Val 
145 150 l<™ 15 0 

aa.y aca arra c*to act net r.cc caa atg aaa gaa gac aat tac gat ca'i 
Lys Thr Arg Leu Thr Pre Ser Gin Met Lye Glu Asp Aac Tyr iVep Hie 

165 173 1"J5 

Ega cqs r.tc gtg gaa gaa cgt Lac atg gac ac-a tt;L tat cac tsfc gag 
Ai;g Arg Phe Val Glu C-lT.1 Arg Ty- H-J. Asp Tin Firo Tyr His 'IVr Al =J 
raii 1.35 150 



tct gay Ljy.ti jya aat 5-aa ga.c ttt cat gag aca ttc aag tec gtt tiub 
Sei: Glu 01" *rg Arii Lys Asp Phe His Glu Tbr b>he f..ya Ser Val Pro 
155 200 ^Ob 



£2^ 



WO 
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<1aa gat. gatr aga c~a rt.g ga-t: gat TTtt aat tgt 393 C'rg aat aqa gag 672 

Jiye Asp Asp Arg l:eu Leu. Asp Asp Phe Aen Cys Gly Leu Aen Azy cla 

21D 215 220 

etg ctt tac sag ggg aaa eta tae afca acs gaa acq cat etc tgc ttc 720 

Leu Leu Tyu Gin Gly Lys L=u Tyr He ~hr Glu Thr Hie L2U Cyg Pte 
225 230 24D 

aac tc: nEit gtt ctt ggt tgg att get aaa qia eLy a : -t «U<j tt= gaa 755 

Asn aer Asn Val Leu Sly Trp Ue Ala Lys Val Leu He ALa Phs Cla 
245 250 2E5 

yt.z yt:: acg ttt atg gaa a* a act tct get get ggg ttg ttd cc-: 

Aap Val 'ilir phe Wet (ilu Lys Tfcr asr Ala Ala Giy j_eu Phe Pre Ser 
2€0 265 27C 

gca ata tec ate gaa acE aag atg gge aaa act etc t-t as- ggt t-tt 854 

Ala ll-> 3er Ilu Cla Thr J.ya Me=h fll.y lys "Ilir Leu Fh& Asn Gly Phfi 
275 sin:- 2S5 

ata tec agg gat get yciai LLfc y S a tfca atg aaa gaa g-g tgg tea aga 312 

Ilu Scr Arg Asp Ala Ala The flly r,°ij Met fcys Glu Val Trp Ser Aurj 

aS'l 2!t!i 300 

act Lti.i ttq e-n^ aag gac atg gec age gaa ac.c ate aat a^L aad yed. 960 

Thr Le'i ksu T,ys £sp Met Ala S^r GIl; Aaii He Asn Thr L^a Ala 

505 310 313 32? 

gaa aag tea Eiat ggc aaa gag at~ gat gat gca ata aac tec at^ 1008 

Slu J-ya tier yly Asn Gly Lys Glu II* As= Aep Ala He Asn Ser He 
325 330 335 

gat gag gaa sac aat gar aaa gac g<J3 aat gat aat qac act aat gaa T-UbS 

Asp c^iu ^bu Asn Asp hys As^jj Ala Akii Asp Asn Asp Thx Ae:n Glu 

340 350 

atiL yac gat gaa aat ate ret aaa aa^ gag act ace ace aat agt acg l LD4 

Apn TVep Acp Glu Acn He Scr Thr Aan Glu Thr Thr Pre ftsm aer Thr 
3 E 5 Jiit) 



sgt t^c teg cog gat aan gaa ddiai yay aita yuy fcs.t aaa ctg cgt gec- 



1152 



WO PCT.TJSi20rj4/fll 1 SS8 

Seu iier £Jer Pi-^ A^p Lya Glu Lya Glu bys #la Tyr Ly3 Leu Jirg Ala 
37 0 3 75 3 80 

yat tcr: ti-'g Liit t:ug tuL giiL yy".. t;c:a nta tar. tuL t;ut Lu= n.ca age n^: 
7>.=ip tf^r '^r Tyv- Gin Tyr ftRp fily p-rn Tyr 1TH p !\ : - =s fJsr 'J.lir ,^er 

265 393 335 400 

ttt ccg get gaa cct atg gec aat aac gag ttt gtt ct = aag gag tta 12- 
^■hfi Virn Ala £lu Pro Met Ala Asn Asn Glu Phe Val Leu Lya Gld Leu 
405 -110 115 

cca ttc gat tgt gca cct ggt ata ctt ttt gag ate atg ttc aac tea 12! 
Pro Dhe Asp cys Ala Pra cly lie Leu Phe Glu lie Mcc Phn Ann Ber 

yay can ant yai. LLL <JLL uLa yaL LLL LLa t!yy yyL L-iii yaa yyL LCia 13' 
filu f!ln Ann Glu Phe Lf.u Lgu Aap Phe Lgu Arcj Gly Gin Glu Gly Sci 
440 44t 

Cc.a att sec est; att sea ast ttc acj? E.qc &tt qe.c 33a tct tec zitg 13: 
Gin lie ThL- Thr lie Pro Asn Fho Tin f?er He Asp 31/ Ser S&i: 'fet 

450 455 46EJ 

act ttg sag cift gag tat tea tac gag aas- gca. ttg cac ttt cct ccg ia> 
Tin; Lau lye Arg Glu Tjjr Sai: r/f Glu Dys Al= Leu His ?he Pro Ala 

165 470 475 430 

333 — cjcj aag tec; :tcg aca Egt tat gtt get g.^g gt;n ata a,^g ngn ass 1.4 ! 

■ily Pit Lya Ser Tlir Thr Cys Tyr Val Alfi Qlu Val lie Lys Ary LyiJ 
4S5 430 J55 

sat cct gat act tac tat gag c-tt a^c agt age ata cgc act ccg aac 15; 
£f?p t-rr- Aap '.Llir iyr Uyr Glu Val Hg Bar Sgu Hg Arg Thr Tro Asm 
500 60S SJLO 

[Jtq l:<--l- ay> yyt £$jt agt LLt: tfji aut ikiitf aaa agg tat eta ztu ugt 15 
Val Pro £sn Gly Gly Ser Phe Sai: Thr Lys TIll- Ary Tyr L=n He Arg 
515 530 52* 

tgg aat gnc gna ata acq tgt dtg tta dgg gta tec ttt tgg geg gaa lv. 
Trp Aim Asp Glu lie Tiir Cys Lsu Leu AL-g Val Ser Phe Tip Val Glu 
530 535 510 



WO 
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tgg ac=t ggt t<?<? aqt tgg ate aaa ggt stg gtt gaa aat ggii tyu aag 
Trp Thr- Gly Ser Tcp He LyS Gly Met Vail Olu Asn Gly Cya "y* 

545 555 COO 

e.at ggt can Ltg gag get gcq caa tta atg gag cgt att ctt tec aag 
Arcn Ply Sin Leu Glu Ala Ala Gin L^u Met 31ti ftrg He f,p-,r ser Lys 
5S5 570 

ttc ate aag aae ait gtc gaa gag tgn :raa att act ate age aag gag 
Phs lie Lys Asn .'.an Val £l<i Glu Cys -3ln He Tlir Ilu Sur Lyu Clu 
B£0 5&5 S90 

gaa gag q=g caa «at gat nn»K ga^ g~a aaa aaL dig ttg aaa gag gtt 
31 u Glu Glu £in Aap Asp Lys Glu Val Lys Asn Lya LCU Lya Glu Vll 
595 500 "505 

gac ctt gaa c=i« ens ag<i gaa. geg gtt gtt s.cg <rvt cJttJ gca at- gca 
Asp Leu Civ. uln Pro ATg Ms Vil Val Hhr Ala Ala He Ala 

{ilC :i5 52D 

gcg £!3g eaa ggt etc &ag g;i: y^u uLl;. ycia am. tgg t-g ttc ttt t&c 
Glu Gin GLeI Gly LCU LV,7- tfal Tlir Met Glu. tfht' TEp leu Pile lieu Tyr 
G25 SJO 6-10 

ttg att gtg gtc gtt ttg Ctii ttg ttt aat ct[j tte Cac ata -gt tea 
Leu He Val Val Val L^u L^u Leu Phs Asn Leu Phe Tyr Tie *rg ;ser 
550 SEE 

att get ate tea tta cat caa eta gtq aag e?.g caa ttg gta gaa ctg 
II; Ala val Ser Leu His olr. Ij*u Val Lys Leu tilii Leu Val olu Lou 

GbO 5(55 670 

aag ttg tga 
Lya Leu 



<210> ?Jt 

«211> 574 

<212> PUT 

<213> EaccharomyceE caravisiaa 



WO 



<40O> 31 



Met Sier Aap val Asp Asn Trp Glu Pro VelI Ser P.sp P.wi Glu fcp S:r 



■Hie Asp ser Val Lys Gin Leu Qly Pro Pre Phs Glu His Ala 3t=r 7\t- 



Aflu Asp *iPn Ala tfly Asp Thr Glu Ala Glu Ser l&U GLJL Glu Val Pjlu 



Leu Agn ihr Glu Tlix Asn Asp Val Arg Ly^ Atm .leju Val Val lie llir 



Ae?.n Gin Ser Ala Ala Asp Glu. Eis Pro ?r.r 31u ^le L-yti K'is Asp Gin 



Scr Arg Thr Ssr Sir Th- ier Sav P-ia Pti^ :*<sr trly t'st II© Sar Sei- 



PiKd Lyj* Ser Jisn Val Fro Ser Pro val Scr Arg E&r Thr Thr ^ro -rn-r 
n.CO 105 liu 



Ser P-l-o Val Ser Gin Pro E&r lie Il«a S^r Hid Axy Arg C-lu Pro yer 
115 120 1.25 



Met Gly Ser- Lye Arg Arg Set Ser Arg Arg II 3 Ser Asn Ala TOiX Tie 
1-i-J 135 140 



f.la G" 1 " flo ffl.y Eor Pro Leu Grin Gin Val Glu Lys f-Q Asp Glu Val 
145 150 155 160 



WO 



uys Thx Arg Jj*u Tliir ?iro Ser Oln Met Lye Glu Asp Asn. Tyr zi£.p h±j 
155 170 175 



Arq Arq Phe Vsd. elu Glu Arg Tyr Met Aop Thr Pid Tyr Hie Tyr Ala 
^60 185 190 



Ser Glu Gin Arg Aan Lys Asp. Ph^ Tils Glu rhr Phe l.yft Spr v<U. Prn 
195 200 20E 



.hys Asp Ai?p Arg Leu Leu Asp Asp Fh* Asn Cys Gly Leu Aen Arg 
210 215 220 



LCu Li=u Tyr Glii Gly Lya Le=-.i : .>/r 11= 'Hir Sin 'l1<ir H^S r iSH ^VB 
225 2*5 



Aar: See Asn Val Leu Gly Trp He Ala I.yp Va~> V7<?- «U a P^e <31u 

2i'i 230 255 



Vai Tlir Fhe Met- C-"lu Ly.s IT.r Ser 2.1a Ala Gly L*u PL^ Pro £ 

2S0 2&5 27D 



Ala lla Ear lie Glu Thr Lys M»t Gly Lys Tlir L^i Pii& A*n Gly Ph- 
275 2S0 265 



lie Ser Ar*j Asp Ala Ala PLe Glv Lea Met Lys Qln Val Trp 3(?r Arq 
290 2S5 3QQ 



"hr Leu Leu Clu Lya Acp Met Ala Bet Clu Aan Ho Aan Thr Ly3 Ala 

305 310 3.15 3iU 



WO PCTYUS2M4/01 1 SS8 

Glu Lys 3er Gly flsn Gly Lys Glu ile Asp Asp Ala lis ASn 3er lis 
335 330 32$ 



Atp Glu Glu Aen Abr Asp Iy& Asp Ala ASn Asp ft?" ?^sp TIit a^n filu 
340 345 :'SD 



ipn iap Aap Qlu Asn lie Ser Thr Asm Glu T5if Thr rra Aan Ser Thr 
355 360 2<3E 



3er Ssi- Ear Pro Asp Lye tflu f.yA GHu Lya Ala Tyr Lye- Leu Arg Alii. 
370 275 23Q 



Asp Sen: tier Tyr Glil Tyr Asp Gly PTC Tie Tyr His Hia Scf Tlir Ser 
385 59D lib 400 



rhc Pro Ala tflu Vro Met Ala Asa Aan Glu Phe Val Lys 3lu LiiLi 

4<JS 410 115 



Fl"o Phe Asp Cyi Ala F:-o O'y He L-u Phi; 31 U. "le }tet Phe Asn Set 
42J 425 420 



Glu Glu Aaii Gin Pha Leu L&u Asp Hie Le^j Art; Sly Gin Glu Gly il?--- 
■133 440 445 



Eln lis Thn: Tfcr lie Pru Aan Phe Thr Her He Aap Cly Sax SSL" Met 
450 455 4(?0 



Thr Le-j Lys Arrj Glli Tyr SCT Tyr filn Lys Ala Leu Hin Pha Pro Ala 
465 470 475 463 



Gly F:w T,yp Sh^ Thr Thr Cya Tyr Val Ala. Gill Val He Lya A1-3 Lys 
4^5 490 155 
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ftnp Pro .tFjp Thr rvr Tyr Clu Val lie Sesr Sot- t:j ?. ftrg Thr pro ash 

500 tl>5 bl(] 



Val Fro Scr Gly Gly Set Ph= Sen Thr [.ye Thr Tyr j.rg 

515 520 525 



Trp Asn Asp Glu lie Thr Qyg t,an Leu Arg Val Sar Phe Tvp Val GIm 



Trp Tin- 31 y Ser Ser Trp lis Lys Sly Met Val Glu Asn Gly eyg Lya 

^4? 550 E55 Lisa 



ii£n &li Gin Ltiii GI'jl Ala A'l=a fi-in Leai Hat Q\v Tie Lev. Ssr Lys 

-StiN 570 575 



Phe He I^im Aen Ab:i Val Glu Slu Cye Gin He Thr He Ser iys Gin 
580 565 Sl'C 



(ill: Gill Slu Crln Aep Asp Lys Olu Val LysS Aeii LyS Lfiu Lys <5lu Val 
535 fiDO 605 



fisp Leu HI u f.-ln Fro a™g (Jill Ala Val Val Thr Ala Fro Ala He Ala 
G10 615 620 



Glu Gin Gin Ely Leu Lys Val Thr Mat fllu Thr Trp l.s.u Phe "ren Tyr 
525 S3C 633 Sil) 



Leu Hi Vdl Val Vfll Let! I*3U Leu. Phu Sum. Luu Pliu Tyr Ilti Ary Ser 
fi4S F55 



WO M04.W2398 



<0 -.,-> 



PCT.ussftfja/oiim 



I~e Ala VelI £Jer Leu Hie Gin Leu Val Lys I au Gin Leu Val 2.1 u Leu 
660 665 SVO 



Lys L£\l 



<210> 3^ 
-i a :1.2 s. DNA 

^ai:<> Kaccrjarcatyces caravlsiae 

-.:221> CDS 

^■.V.z. r . (11.85! 

ntg net. itcp *eg aag caa grc gaa gaa ^an aofj gtc eta ttg ggt cgt 4=6 
Met Fro Pro Lys Lys <3la Val Glu <3L\i Ly* Lye Val Ls\i Leu Gly Arc 
1 5 10 15 

ijca ggt ?.i.t a£.0 ttg ?.£S. gec g^t ntt <?t£ gyt ttgf guc ?.at. gtt ggt tj(, 
Pre Cly Aan Asn Lau T,ys Ala fj"y val Gly Leu Ala Ain Val Gly 

^0 ^5 3D 

aag LcL acic LLL L Lu t^a. gec ate act aga tgt cca ztg ggt aac oca 144 
Lys SEr Thi: FhE PIie GItl Ala z?lo? TTir .».i-g eye Pro Leu Gly Asn Pro 
55 40 45 

fjet iiEic ts.t cci ttc get ;cc att gat cca gaa gaa gaa sgL gLL iiLt 1&2 
Ala Ap-.i Tyr Pttq P"ia Ma Thr lie Aco rru Glu Gin Alii Arg Val lie 
30 GG 60 

gte cca tct d«a a^a ttt gat aag ttg tgt gaa ate tac aag i&g aea 24C 
Val Pl-o 3er Pxq Arg the Asp Lys Leu £ys Slu lis Tyr Ly£s Lye The 
65 75 75 SO 

gnt t.ng gaa gtt nna gnt ttg ClCC gtt tac gat itt ^ct <jgt ttg 2LS3 

Ala ne-r fflu val ?ro Ala Els Let Thr Val Pyx- Asp lie Ala Gly beu 



WO 



S5 SO £5 

act a^g ggt gen net get ggt gaa ggt ttg ggT aat get f.t.C ttg tct 33 5 

Thr Lys 3ly Ala Ser Ala Gly Glu Gly l^u Gly Asn Ala Leu S=r 

100 105 110 

iac ate ago* tea. gtc gat tct ate tac caa gtc gtt cgt ^:gt ttc gat 384 

His He Arg Scr Val Asp Ser He Tyr Gin V/al Val Arg fya Vhe Asp 

115 120 I2b 

gat get ge.a att ate cac .gtt gag ggt gac gtt ge.t cca gtt eg*: gat 432 

Asp Ala Glu lie lie Hid Val Clu Gly Asp Val Asp Pro Val Arg Asp 
j.sii IjSj 140 

tta yaa ='_L ati aa^ caa yaa eta aga ttg aaa yat a"t gaa tec yea 1&Q 

T.w filii TIP: Tie Ann fll n pin T,.^n Erg t.^ii t,y-7 ^np Till? rtU" Pin? R"l 

145 150 15 5 1-50 

caa aag get tig gs.a ggt c-ct gas. aag att gec aaa aga c-gt gjt caa 520 

Glu L-ja Ala. Li-j. Glu G1? Ala. Glu Ljiil lit- Ala. LyS fijX; GL^- Glw Gill 

165 170 173 

tot t-g gaa gfcc aaa caa aag aag gaa gaa atg gat ttg att acg aaa 576 

£er- Leu Glu Val Lyy. GIil Lye Lya Glu Glu Mat Aap Lau I ltd TLi- Lya 

is? 1-hR 1.30 

ztzc. w-t she. ttg eta agt geft aa aga gtt get aat sac tea tgg £24 

He He Lys ieu L«u Glli Jer Gly Gin Arg Val Ala Aan Ilia Der Tj;p 

IP5 200 2t>5 

ant. tea aaa gtt gas 5>S"-t ate aac tec atj tr.r ttg t~g act get 671: 

'Dir SeT Lys u W.V 'fjfh fie Ann fler Met Mhp l.eu '■',pn 'll-.r ila 
210 215 220 

sag cca tgt at" tat ttg att aat tta tct gaa aga gat isc ate aga 72 0 

Lys Pro Cys lis 7yr Leu He Aed. Lau Ser C3lu Arg Acp Tyr lis Arg 

225 230 235 245 



Lys Lye 



esc aag cat ctg eta aga afcc aag gaa tg^y qta qac afjg tac 
Aun Ly& Bie Leu Leu 7-irg He Lye Gla Trp Val Lye lyf 

2dS 2B0 255 



75 S 



WO - IV2 J:«*c PCTYUSMfJ-J/Ol 1 m 

-gt cm yub yt.ii; IL£ ate att ccra t~c agt gtt tct eta g^a gaa ^ga 31 
Ser Pro 3J,y Ayp Lull He He Pro fhe Ser Val Ser Lsu Glu fJlu Arg 
33(1 365 270 

eta tct c = t ate toe cca gap g*t get gea ga^ gaa ttg aag aaa etg AS 
Liu S«r His Met Sar Pro Glu Aiip Ala Glu i3lu Glu Lgu Lys Lyg J.eu 
275 2&5 

=ag aca ata tot gec ttg r.r.a. aag att ata act acc atg aga ^aa aag 91 
■31 d Thr lie Ser Ala jEU P*0 Lys lie He Thr Thr Hot fc:rg fil.r T,yr 
250 255 iOO 

tta gat ttg att t<^ -tt fcta a^c tgc ggt oca gat gaa yiL uy. ytit. 96 
Leu Asp L.bu lis 9eir File Phe 'lTir Cys Gly Pro Ardp OIn Val ftrg filn 
305 310 SIS 320 

tgg iLcu aL'j aga aga ggt a^t aaa get cca caa got yet ggt gtt a±t ioi 
Tj:p Thr r.e Arg Arg Gly Thr lays Ala fro Gin A .La Ala Cly Val He 

325 320 fill 5 

aac gat tta atg ait S.CC ttL att tt-3 get cas. gt : i atg itaa tgt 1 f>F 

His asr Asp J.en Hflt. ASi". Thu Ph^ 113 LSU Ala Gin V>1 Hat Iwts Cj-sd 
34Q 345 *fifl 

gaa g?.t gtc t-c gaa. t=*i a=?g gao gat tct gec ate aag gee get ggt 11 : 

filu Aap Vil Pile Glu Tyr Lye Asp Aap S=r Ala He Lj-'J A J a Ala Gly 
.355 3 50 3S5 

a<*3 LLg a^g caa aag ggt aaa qac tat gtc gtr gaa gar. ggt gat ?itu 11! 
Lye Leu tltf L Glu Lya G-Ly Lys £sp Tyr Val Val Olu Asp r.O.y App Tip. 
170 375 3fiC 

att tat; lie get ggt gf^r. ggt ^.ag a^t n^a 11! 

lie Tyi: Pbe Arg Ala. CJly Ala Uly Jjys Asn 
3S5 300 



<2 12? FEZ 

*213i Sac;c:hax-ai[iyt.'Eit tierevisiae 



WO 

^400? 33 



Met Pto Pro T.ya Lys Cla Val Glu Glu Lys LyS Val L*u leu <31y iiEy 
lb 10 IB 



Pro Gly Asn A£n Leu ±.ya Al.a lily .i:l= Val G_y Leu 7Ja fieri Val Gly 
M 25 30 



Lys Ser Thr Phe r~ifi pin Ala He Tbx Arg Cys Pro Leni (?:iy Asn Prs 
55 40 45 



Ala Ab^ Tyr Fro Fhe Ala Tir He Asp (.-Ov, ylu Ala Arg Val l± = 
50 5S so 



Val ?ix> Sat- Pi-3 Arg pbe Asp Lys Leu cys Clu. He Tyr l.yH f,ya rt-ir 
S£ >0 75 PC 



Ala Sbi- Glu Val Pre Ala Hie EiOU Thr Viil Tyr Asp He Ala fily t.pm 
S5 'JO &E 



Thr T.yp Gly Ala Ser Ala Oly Glu &ly Leu H'ly A=tt, J5/I a pJie L^u 5i=r 
100 103 LID 



Ills n.e Arg Ser Val Asp Set lie Xyr yJn Val Val Arg Cys Pha Aey 
115 120 125 



Acp Ala Glu He He Hia Val Glu Sly Asp tfa" 1 . Asp Pro Val Arri Asp 

1311 US 140 



Lau Qiv. Ha 113 Asn Gin Glu Leu furg Leu Lyic Acp He Clu Phe. Ala 
145 150 155 ISO 



tu;ntn 

Gin Lys Ala Leu Glu yly Ala. Glu Ly.5 lie Ale Lye Arcf Gly Gly Gin 
1S5 no -"JS 



Ser Lsu Glu Val Lys W-^ T,ya Lys (lln Glu Met. Ati" L, =" J He Th:r Lys 
ISO 1*15 130 



Tie I la Lys ieu T.eu Glu Scr Gly Gin Arg Val Ala hen His Ser Tv? 
135 300 205 



r.ir Ser Lys Glhi Val Glu lie He Asn Ser Mui: Plife Leu Leu Thi Ala 
210 215 22D 



fcyg Pro Cyfi He Tyr t.eu ILg Asa. Leu Ser Glu Arg Asp Tyr He Arg 
2£j 3 JO 235 H4C 



Dye j,yp f\an Lys Hig Leu leva firg lit Ly* Glu Trp Va_ Asp Lys 'I'yr 
r;45 250 255 



■ Pro Gly A£p Leu lis lis Exo Pile Ser val Ser Leu Glu GJu Arg 
2e0 265 273 



Ssr Hid KuL S=er Pre Glu Asp Ala -"lfl '^u Rim L=u Lye Lys Leu 

jj-js 280 aaj 



Gin T'h- He S=x- Ala Leu Fro Lys IIg He Thr Thr Met Axy Gin Lys 
254 2&5 303 



i,eu A^p Leu He Ser Pl^e Pine Thr Cyu Gly Pro Asp Glu Val Arg Glu 

3QG BID 315 320 



Trp Tbr lis Arg: Arg Ely Thr Lye Ala Pro Gin A^e Ala Gly ■Jcl Hi 



WO 



PCT/iTSsnca/oiisss 



325 S3U 33S 

Asn Ae? fjew Met Asn Thr Phe lie l,eu Ala. Gin Val Ket Lys Cye 

340 345 350 

Glu Aap Val Pts Glu Tyr Lye Aap hpp Ser ftla He LyH AIr ?.~\f. lily 
IS5 .360 36^ 



Lys LiU Met aid LVD cly Lyc &up Ty^r Vfcl Vul Cilu Asp Glly Aap lit 
.riV.J HVh L!bt> 



T" R Tyr Pr,= ftrg Ma Rly 5,1a Oly fiys 
i05 3?0 



<210> 34 
<211> 735 

Saccharomyoes cerevisaae 

<220> 

<22L> CDS 

^i2v fl) . . (735) 

«'10<3? 3 4 

n-t.g iicL ytg gtt gaa st?i aaa agn cng g.ic c:;l.-i ttt iicg l:?1£1 c:h» ace 4fl 

Met Thr Val Val Tie l,ys £5<?r fi^ Asp Bin Ph^ Thr m-n r,Kii 'I'hr 

15 1G IE 

act aca aac cct get aat aa& etc att gtc tta tat ttt aaa get 5aa D6 
Thr Thr Acn Ala Ala Ac:a Lya Leu lie Val Leu Tyx : j he Lyo ;Ja CJlii 
25 25 30 

tg?3 Tret rjat cct ipyc aaa act at?T a^c cag gtg eta qaa get gtt aqt L44 
Trp Ala Aep Pro Cya- Lys Thr Met Sen: Gin L<su Glu Ala Val S^r 



8ft/7fi2 

gE.a aaa yLL agg caa ge.g gfiC gte eqig titt tta tea ata gat yea ga;j 1 
(J1.U JJyB Viil Arg (Jin Slu Asp Val Arg Phe Leu 3et lie Asp Al« Asp 



gaa cat eta gaa ata tea gca eth ttt gag att qe-.a qr.r. gta ctfa te = 
Glu His Pro c-lu lie 3ee Asp Leu Plifi <Jlu lie Ala Ala Val Pro Tyr 



LLd ^Lci tta att «*a aat ggt act att gta aaa gaa ata t-.c-.rn. gec gca 
Phe Val Phe He? Gin ten Gly Kir lie Val Lys Gin He SieE Ala All 



ydL euL tidy yay LLL ytg aaa age tta gaa att ott teg ant cjrtt tet 

Asp Prn T.yn Pin Php V^l Ly9 Ser Leu Glu He Leu. ier isn Ala Ser 
100 105 110 

gen tea eta gcg aac aat geu aag ggt cct aaa tct ?icg r.ct gat gag 

Ala Ser Leu Ala Asn Asn AJ a Lys Gly ?ro Lys : r Jer 'i'hr ser Asp Glu 
115 lvn 125 

gaa age ago g<jy LuL tee gat cf&t jaa gag gac gaa act gaa gaa gaa 

Glu s*r s«r tly Ssr Sea: Jisp hbv Glu Glu kep c-lu Ttr elu Jla til:* 

130 175 140 

ata aat get age? ctcj ^tq a^q ct=i gta caa get gcia cct gtjf aLy uL^ 

lie Aem flis Arg Leu Val L^i Leu VllL a In Ala Ala Pro Val Met Lej 
L45 1=D 155 ld3 

the -itg aaa gga age cca tea gaa cct aaa. t^e qqa ttt tct aqa c=g 

Pre Lys Gly £<sr Pre- Ser Glu Pro Lys Cys Gly BLs Ser &ig Clu 

1E5 170 175 

tta grt ggt ate etc aga gaa sac eaa ata <igg ttn gg=3 ttt ttt gat 

Lists Val Sly lie Leu Arg Gl j aia Gin He Arg Hie Gly Phe Phe Asp 
ISO 135 150 

ata tta £iga gsc gaa aac; gtt aga caa aije tt<j aag aag ttt fcet: gar. 

He Leu Arm Aty elu At=ii Vtil Ary Gin £er leu T.yp? T,y3 Phe Ser Asp 
1 95 Sflft 2rj5 



-gg cct act ttt cct cag tta tat &tc aat ggg gag ttc cag gga ggL €72 
Trp Pro The Phe Pro Gin Leu Tyr L; f lB u Gly Glu PllC Glu Gly Gly 



WW 

210 215 22U 



ttg gat ant at* <iag gaa t<3Z ata. gait gaa gat act yaa fcat t*C Ma 
!j5\± Atijj lie Ilu; Lyi; Glu S'jh- 11= filiu Glu Aap Pro fill] Tyr Jhe tjln 
225 i3& 



cat get eta tao Laa 
His Ala Leu C-ln 



<21D> 35 

^ai2^ pet 

<-:213:> SadchaLiroriyzes zexeviisiae 



Mflf. 'Ilir vel Val Glu II* Lya Sor 21c. Asp Gin Phe IT.* Gill Leu Till" 



Thr TVir sun Ala Alii Asn Lys Leu He Val Leu Vyv pfce Lys Ala Gltl 



Tip Ala Asp E£o C Y » Lye Tiar Met Ssr Gin Val ie-j. clu Ala Val S£i_- 



Glu Lye Val Arg <31n Glu Aap Val Aug Plus Leu Per lie* Ma Jr] 



<31u His Pio Glu lie Ser Asp Leu Phi; Glu He Ala Ma Val Pro Tyr 



Phe Val fhs lie eln Asm 3ly Tht Ho Val Lys Glu lie Ser Ala Ala 
35 30 9E 



WO 



Asp Pro Lys Glu Plui VllI Lys Eer LCu (flu lie Leu £'^r Aan Ala Sit 

ion J 0F1 ri-n 



Ala Saz: Leu Ala ft&n Aen Ala. Iiy& Gly Pre Lys Siir Thr 5er Asp G1"J 
1 1* ] 20 125 



Glu S-sr Sur Gly (Ser ,5t?r Asp 2L£p Glu Glu Aap Glu. Tlur Glu GIli Gin 
120 135 14C 



lie A^n Ala Jkirg Leu Val Lys Leu V<al Gin Ala Ala Pro Val NkL Lhu 
145 150 155 lf.0 



Phia Ha-: Ljis Gly Ssr Pro Sai- Glu Pro Lya Cys? GLy Hie Ser :«ct (3In 

165 170 175 



Leu Val Gly lis Leu Ajrg Glu His Gfla I1& Amj Pile Gly Pile Phs AS£ 
160 105 150 



Tlf> Tisu Arg ftpp Gnu As« Val Ajcg Gin Ser Leu Lys Lys pfcs Sec Asp 
155 2C0 205 



Trp Pro Thr Phe =rc GLn Leu Tyr lie Jtan Gly Glu Pht Gin Ply- Gly 
210 215 220 



LiSU Aap lla Ila Lysi Gill Sez- Ila Gli Glu. Abip Pru GIm Tyr Phe Gin 
225 23 0 235 J.dO 



His Ala Leu 3ln 



*-:2±±> 33* 

<213? Saczharomyees ce^-v.iEn.SEE 



<?.2\> 'IDE 

■;222* (1}..(351J 

atg cac att Ctt ttc ttg ttt ytt LLu oac tot ttg gca ttc aaa gac 

Met "lia Tie Leu Piie Leu Ph* He fc-tfi His dyn Leu Ala Phe Lya Asp 
1 5 1-1 15 

L;tg att ttt ttt aag trna tac gta cca. ttt gua gey gc^ gga 39a ts.t 
I* Q He PLe pIie Lys Gin iyr Va.l Pro Phe Ala Ala Ala Gly Sly Ty K 



cce aea teg ttt eta -tc ats <?.aa gtL ctg ace g^c tea sisg aat ttc 
£i-g lie sei' Fhe i,su Phu He Lye Val Leu Thr Ala Gs- Thr- Asa Leu 



eta ctt t? 1 : tct hnc t<jL yga ggg tec tgg aat aag tta tec; aaa gag 
Leu l^u 3tl- ser Ger cly cly Ser Te? x T ian Lys Leu Ser Lys G2u 



teg sa LLa. ■iTtc aaa gte att etc sns car: tiL ctt gtt cct sitfc L.Lt 
Scr Gin Leu Leu Lys Val He Leu Thr Hlf? '•'lfi :.au Veil Pro He Flie 



L-t ttc tta tic caa tat att att tta tea gaa gad =u . cag cac g rt a 
rluG Phe Leu P^ Gin. Tyr He lie Leu Ser Ulu Asp Arg Gin Sin Glu. 



cga cag cct aag ttt cga gac aac: get ass ttt a a<_! gga cat gcg aag 
Ai_g 3131 PICO Ly^ Phe Arg Asp A.311 Ala LVG Phe 3*?p Gly Hi s Ala &yfJ 
J.0(1 J US 113 



ac^ tgr nat at a taa 
Thir Cys ills Hp 
HE 



351 



WO 



92H<i2 



PCT/iTSsncawiisss 



!.!.:> IIS 
=:212> PRT 



Met ais He Leu b-he Leu Phe lie fhe His Cys Leu Ala Ph« T,y E Asp 



Leu lie Fie Mhe i,y* r-£n ' -ytf V*1. l»ro Phe AT.,i Ail Ala Gly Gly Tyr 



Pi:o He ser Phe Leu Phe He Lye vaJ. Tisu Tbr Ala fter -rhr Ab^t f.au 



Leu Leu Ser Sel* 3er Ser Slv- Gil 1 Ser T"p Asn Lya LCU Ser Lys Glu 



i. T.ftM I.yE V?.l Tie L^v Tin His Plla Le±u Vbil Pro Hi 



Pho Fhe L*j Pha 3ln t*t Hi* He Leu Ser 31 u flsp fttcr -Sin Gin Glu 



Arg Gin Pro L,yd Phe Arcr Asp Aan Ala Lys Phs Asp Gly His Ala hys 
100 1C5 110 



Thi- Cys His He 
115 



-,211> 900 
<212> iWl 



■1250> 

<22 I> CDS 

<a?.f:> (i;. r (i*«3) 

<4Cu> 3 3 

atg tct ace ttt t.r.t. get t.c.t. gat ttc aac tea. gaa aga tat tea tct 

Met 3er Ihr I Tift . r ;^-r .Ula tie - " Asp Fhe Asn £t»r Glu Aug Tyr 3sr Ser 

:i. E 15 15 

Ly^i aga cct tct tat ccc tec gat ttt tac aag- atg att crat gaa tac 

flcr M-g 77 ro f=i?i: Tyr Ser Asp Fhs Tyr Lye Msj lie Asp 'Jlu Tynr 

23 25 30 

cac gat; yya agg ssu zta etc gta gat gtt ggc tgt gga aca ggc 14-4 
Hid Aajj Gli- G-l" "►y-R T,f»u Val Asp Val Cly dyg Ely Pl-o Gly 
-IS 40 45 

act gec act tta oaa stg get cag gag tta aaa CICia ttCJ gai Uuu utt 102 

tjjjl- Ala Hit leu Gin Mst Ala Gin Glu Leu Lye rro Ph& glu am .(Ir 
F=0 55 £0 

ate gga ag« gat etc tec get acc atg att aag act gcs. gaa gta ata 240 

lie G!ly Sex A&p Leu S«i- Ala Thr Met lie Lys Ttor Ala, Glu Val He 
65 70 75 80 

ring g,na gga ggc est gat aca tac aaa aac gtt tea tt- aaq att tct Ztitj 

'|<VP CiliT Kly Fro Asp Thr Tyr Lys Asa Val Bar Plus Lys He Sc=E 
35 S>0 95 

tea agt gat gat ttt aaa. ttc eta ggc gc.g gat tea gta gai: cag n:.itj 

See Her Asp Acp Phc Lya ?he Leu Gly Ala Aap Ser Val Asp Lys din 
100 ICb 110 

aaa att gat avg att AOQ gCik gLa Lyt g-t cat tgg ttc gat ttc 3 £54 

Lye Hi Asp Met He Tljr Alt Val Glu Cya Ala His Trp ?fie» Sep Fh5 
US 1.7-0 125 



WO PCT.TJSi20rj4/fll 1 SS8 

wan 

cjsa aaa ttt eag cga tct get c&t gee &&c ttg ags aaa gat qrjt act ' 4; 
tilu Lys z'he (rln Arg Ser Ala lyr Al^ Asn Leu. Arg Lys Asp £lv Thr- 
130 --35 HQ 

ate g:t stt tgg ggt tat gcg gar csa att tt? ecg gao t*^ r^t gaa ^ 
lie Ala He Trp Giy lyr Ala Asp Pro He J?he Pro Aap Tyr FfO Gin 
145 15f* 1*5 ISO 

ttt gat ctg ah 9 att gs-a 5th ect tsc qgq aaR naa gga ctg gga 5. 
Phe Asp ftcp Leu Met He Glu val fro 'rye o-ly Lye Sin (Jiy Leu aly 
165 170 17b 

cec tar. tgg ijaa caa eeg gcjjj aga r.et cqc? ctt e<fV. aat atg ctg aaa 5 
fro Tyj? U'ip 'Jig Gin tro Sly Arg Ser Jit-g Lieu ilrg Asn Ket Lau Lys 
LfiO 1£5 130 

gao tct esc: r.ta gae ma gaa ett tte cat gat ata caa gtt tea tan ff 
Asp Ser His Leu Asp Fro Glu Leu Fhe His Asp He Gin val 6sr lyr 
195 .:oo 205 

ttt tgt gen gaa gat gtg ago gac aaa gts aaa ate cac cag cat aca 6 
The cya Ala alii Aap val Arg Asp Lya val Lys Leu His Gin His Hie 

21(3 213 2.20 

c-ed LLg ot*. Ada i.i* ciag cjtc ace c;a gtg gay LLL gca 7 

Lyg Iiyg Pro leu Leu lie Arg Lys Gin Vsl Thx Leu Val Glu Phe Al* 
22? 2 3C- 235 24 0 

qat t^t qtc aqa adc tqg ;.^TC Ret tad Cat cafl iqq aaq Saq qat Cda 7 
Asp Tyu Val atg Tbr Tjrp Se:r Ala Tyr Hie Gin Trp Lys Gin Asp Pro 
245 250 255 

sag aan aaa gat ^aa gaa gat gta gea gat tgg ttt att aaa g^g tea 3 
Lys Asa Lys Asp Lys (Jlu Asp Val Ala Asp 'irp Phe He Lya rjlu Her 
250 265 270 

eta agg agg agg ccg gaa ctt tec ace aac acc aaa s±r=. gaa gtt gtt S 
Leu Arg Arg Arg ?ro Ou Lsti ."3er Ttr ftsn Hit- 7,yn Tie olu Vsl Vsl 

275 260 2B5 



tgg aat act ttt viae aaa ctt gga aaa agg gtc tga 
"rp Aliq Thr The Tyr L>*a Lcii Cly LyJ Axy Val 



WO 

230 



2 55 



PCT/iTSsnca/oiisss 



<212> PET 
-,400? 33 

Met £er Tlir Pie Ear Ala Set asp Phfc Asn Ser Glu Are lyi Eier Ssr- 
IS 10 15 



Sir Arg Pro I'Jp.r '.Vyr kro .'ier Asp Ph* Tyx Lys Met lie Asp Glu Tyi 
20 25 3 3 



Kiu Asp Gly Olu Ar>g Lya Leu Leu Val ?Vfrp tfly C*yc Ely Tl-d Gli - 

2>B 40 =E 



Thr Ala T;ll£ Leu 3ln Met M=3 (Tin Rlu f,e>iT T,y!J Pro The 31 a Gin He 
50 55 (JO 



lie Gly Se- Asp Leu ifer Ala 'ihr Met He Ly& T1-- Ala -Sly Val He 
fiS 70 75 S? 



Lys £Lt Sly ^sr Firo Asp Thr lyi Lys ASn Val Seu Phs Lye He Sei 
S5 90 95 



Ser Ser Asp Asp Phi? Lys Phe Leu (Ply Ala Aap Ser Val ficp hyz Qlil 
1C0 1QE 110 



Lye iJ.e Aep Met He t^hr Ala Val Gin Cya Als TTH.n Ti-p eh? Asp Fhe 



SJu lye Phe Clin Arg Sar Ala 'J'yr Ala Aen Leu Arg Lye ftjp Gly Thr 

lay 135 i4o 



He Ala He Tr F 3l.y '.lyr Ala Asp Pro He Phe Pro Agp Tyr Pre Glu 
135 150 155 160 



Phe Asp iigrp Leu Mat Zie Glu VelI Pro Tyr Gly Lys Glu Gly Leu Gly 
1.65 170 L7£ 



P-o Tr F Glu Gin Pro Gly Arg iler Arg Leu filrcj Aen Mat Leu Lys 

ISO 1EJD it(j 



A?i? Ser His L^u A=p Pro Sin I.f.h Pho His Asp He Gin Val Bar Tyr 
135 203 205 



3bs Cys Ala GJ.u Aep Vel Arg Agp Lira V^T J ye Leu i:is -3ln Hia Thr 
310 215 22C 



Ly£ Lys Pxq l,eu Leu He Aiy L^a Gl;j Vsl Thr Leu Val is lu Phe A - 3 
225 23;> 235 24l> 



fipp Tyr \?*a Arg Thr Trp Ser Ala Tyr His Glu Tup Ly& Gin ?iRp pro 

245 2SD 255 



Lyp Acn Lys Asp Lys Glu Asip \'al Ala Asp Trp Phe lie Lye Glu so- 

260 2 55 270 



Lau Arg Arg Arg Fro Glu Leu Ssr Thr Aan Thr Lys Tie Glu ^al Val 
275 280 



^rp ASA Thr Phe Tyr Lys Leu Gly Lyg Ary Va.1 
230 295 



WO 



PCT/iTSsnca/oiisss 



<211> 336 

<2I3> 3&dch;=roTiiycf?<3 Uareviaiae 



<S20> 

^221> CDS 

*252:> (1) . , {3^6) 

<;450? 40 

at 5 aji* ggt r?Cl r„aa tcry ca: ctt gfcc ttc act etc ctg can gta ten 40 

Met l.ysj nly aer Lys Set HidJ Lea Vdl ?he Thr Leu Leu Gin ^al f^er 
1 5 1Q i 5 

csa eta aat gfcfc ttf. ctt Etc ttt eta ogt. ttt "tg Lt<j cL-a tta t~C 3S 
Cln Le-j Abu v<=n. j?he Leu Phe Phe Leu Gly Pba Lew lieu Puo lqu rim 
2 0 25 30 

tLc. yyd uLy ttc gtt tea ctcr sac. fcdt ttg get est sea eta tec tet ill' 
Lsau Gly T,Fi3 Pf-c Val Ser Leu Arg Her Leu. Ala Leu Ala LiU Scr Bor 
35 40 4E 

TJ^IT! tgg ttt itt aLg gut ctg ata Cte ttt Cgc =>.r:c ttt C«i jt.a gca 1?2 
Gly I'rp yhe Hi tfet Asp Lsu He Ltu Phs Aro Thr P h& Pro C-lu 7ila 

caa |-ta t = ~ eca gea fjtc ggt iaa cca tat ggt ctg ggg Gtt 24 0 

Glu Letl Tya- Pro Ala Val Ik Gl* Lys Pro !Jer Gly Leu Gly Le-j Thr 
73 75 50 

gag gca ttt gag ttt gta tec £itt ttt ttc set gat gLt ^ag caa ac:<: seg 
:.-lu Ala Pie Glu Phe He scr He Phe ?he Pro Asp Val Gin Gin Thr 

&5 SO S5 

gsa aga an! nL^ Liaii t^ aac tgg gaa a^A t^t ttt aat ggL L-a H taa 33 £ 

Glu Arg Asn I.lf> Tyn Tyr Asn Trp Glu ttg Cys Pllb Afcii Gly Glii 
130 105 no 



<21C-> 41. 
^-211> 13.1 
<212n PRT 

<4QC;. 41 

Hat Lyu Gly e^jt Lya Ski Hip r.eu Val Phe Thrr Leu Lou Gin. val Sar 



Uln Lsu Asn Val ?ha Lea Fhe Phe Lerj, Gly Phs Leu Leu Pro Leu rha 



Leu Gly ^eu Phe Val 3er Leu Arg Star Lfiu Ala Ldu Ala ^eu i5er tier 



Sly 'irp Vhe lie Met Asp Leu I2e Le-j. Phe Arg Tltr Pb6 Pro Cflu Ala 



clu fcou Tyr Fro Ala Vs.1 Us Gly Lys fro Se* (Sly Leu 91 y Leu Thi- 



Glu Ali Phe OXv; Phe lie Ser lie 5he °he Pre A30 Val Gin Gin Thrr 



Glu Any Abu He Lys Tyc Jisn Trp Glu. Arg Cya Phe Aan Gly Glu 
100 105 110 



WO 



^ssr.> CPS 

^222> (1) . . < 25E3 j 

atg cag aag Eat agt cac: cvir: "t ngt tec a^t fr.g gt-.t aat tec aca 

Hst I'm Lys Ann ?;e?r H.is Hit; Eis Arg Ser 3ex Ser Val Agn 3er Thr 



aag agt ctjt tct acg gaa tat acg a at. ^aa teg aaa att ccg cac tat 
t,vn £<%K A~g Sor Thr Glu £eir Thr Abu l.ye I'rp Lys Hie Pro Sis Tyrr 



Ld.L uyL' biya L-y get age ggc age aca eaa get teg ccg Qac! acq sac 

Tyr ^rg fii-g jt.^T S.la Scr Gly Ser Thr Gin Ala Pre Asp Al*g Asn 



tec ta aca ggc ^ca Lyt ogu act ana gta r.ta est. act atg aat gLL 
Ser S^r Thr Cly 3e.L- Cya fter Thr fro val Leu Pro Thr Met Ass. Va.L 



atg tst ayt' ecy iaa as.a ^tfc ttg eta gag gat ccc aga gac &ac cat 
lloL Si=r 5i=r Pfj Lys tye Val Lsu Leu Glu Asp rw> £tg Ar£ ^sn Hie 



act E£.g geg eg r.=.g ac,fc aqfc aca aa.g aaa t-ji. yt|L a as at= gtr. hh- 
Tax- Lye AJLa Lyo Lyu Sor Sur Arg Lys Lys Ser Gly <31u Mat Val Pbc 



gt.c a.it tat 3ct gr:a cag gac scg get e.ac fc^a aat gat act gac ttg 

v=i 'iyr r>j? 73 i uln Asp Thr Ala Abu Glu Asin Asp Thr Asp La^ 

100 105 HQ 

caa acc cag ccg gtt tct gtg ecs gca t3ca sag gcg ^aa tta aag aag 

Gin Thr Cln Tro Val 3er VaL Pro Ala ?ro Lys Ala Lys Leu Lye lys 

115 120 125 

a;=a tec: tr:rj a.aa agg aga atg CLy an? ata. ttt gga teg tcj.3 aag f.ac 

Lve; Ser E^r Lyij Aiy Aty MliL Ltiu Lys 1:1s Phe ^ly Per Ser Lys ash 

130 13.i 140 



gaa cac at a gag gac f.tc gtt gaa gag caa cca =Ltg gtg ctt uaa atg rfflO 
Glu His He Glu Asp He Val GJ-j G-lu Gill Pro M~t Val Leu Gin Most 



WO 

145 



ISO J.55 



PCT,TJS2ftfja/oiim 



gat tea gaa tct aeia ecc ctt teg gga dCc cat alX! tea gaa age grja 52 fj 

Asp Set 31-J. Senr Lys Pre LSU. Ser Gly Thi: Fre Tla Sar STu Ssr -Jly 
165 " yrj 175 

^tc i?ac gec teg tsa eta act. ace aad atra tct tat aac teg ttc tta 576 
He Asp Ala Ser 3er Lol: Thr Thr Lys Arg Sen Tyr Acn £ar ?hs j,eu 
ia> iss .1 90 

au^i cac aat agg eta. aac ggt aa,a act -eg Lte tat ejera adc ttg tea ^24 
J.ys His Ssn Arcr Leu Asn Gly Lys Thr Pro Pte Ser Gly Aan L=u L,er 
1*6 2 00 20E 

ttt esa ten -_ta aac atg ac 3 rj n fe a ac act act gat cLg uuL at:; gac €,72 
p nR p ro tier Leu Asn. Met l-fet Gly Asn Thr Thr Aaa Lrai Pro t-.o Asp 

aio a is 2211 

ss.t ass gat ttt tgt tec gag siaa gets, gtc ntt cccr as.a tea act Citit "2 J 

Aen flsu Alsjl: rlia Gyp f;sr 'Jlu lya Qlu vail Val ?ro Lys Sar Thr His 

gat cct tea cLa, cca aaa nr.g nnp tea ttc s.ct gaa ago gaa 758 

A£j t i p rD g Qr Lftii Ma fcys Pro Pro 9er Arg fbe Thr Gin Ear Glu Thx 

^50 ^5? 

aat tct act ccc aac tta tea acL a. a est etc; atg s-.ac aca aaa siat tilt 
Aar. Set Thr Fro Asil L^ll S-er Ser Ha Pro T CU Met Aan Thr Lye Asa 
260 265 y/0 

ada acja ttg aag tftC aat aai gtg gcg cct cag ciyL tea tjac cgn caa 9G4 
Thr Arg Leu Lys Tyr Afui Lys V^l Ala Pro Gin Ser fi=-r tap k-g t^ln 
275 Z60 ^U5 

acg tea cag g^a agt ggg Cta tat cat tct acc gnu tea ttc aac tt= 912 
Lya iisr Gin Glu Ser C-ly Leu Tyr His Ser Tlir Glu Ser b*he Aon Ph= 

iiiaa ya-; taa aae tac agt aac aat saa hnn rot: tta agt ctg aac fcco 9^0 
Lys Asp Gin .^pn TV-r SCr Asn Aan liys Ger SeL" Lou Ser Leu ftsn Ser 
-J10 315 .131 



gat tta agt aca ccc csc ttt gca aag cat tea cct qat ten cca aga H>UB 
Asp Lau Ser 'Phi- Pro His flue ilia Lys His Ser Pro Asp Sex fco Arg 
325 333 335 

set tsei aga tct ttc as.e tgc gga gat 1 tea saa agt saa gtt. tta 1D56 
Thr S = r Ar j Ssl- P±Le Asn Cy E GJ -Y Aa P Sel " Glu 3er lysd Vai Lys Lg-j 

nj[a sis. 3sq 

eeg gaa gaa aah gas gfit: hrtt ihh g^a hht agt sag atg ttt act ;sga .1.104 

pco o].u Git ash abb Ala fce* He Ala Jt^e »eu Lys Ket Phe L rtr Arg 
.355 

aaa c;ja ge:i aae act ggc ergo, tec acg tgt teg eta gec tea etc act 1152 

Lys Arg Als Asa 'Jhr Gly Gly Ser Thr cJys Ser Lsu Ala. £sr Pro TLt 

373 375 330 

fitt gcfl r:a=i net a~t rag -^3S tea aat at a ana gtt aat ias ttg rea :1.20ft 
lie Ala Gin I'hx lie C-ln. Gin Ser Asa _le Lys Val Asn .ays Leu Pre 
j£S5 330 355 4C0 

act cag cga ace Ect tea gtt ggc tea tta tea tec atg tea aat ogc 12±B 
Thr Gin Arg Thr Thr Eca: val cly scr Leu scr sci- Met scr Asn Arg 

405 410 £15 

tat tea cc& aLa aga t'Lt gca teg cos gga aga ges ;ga tee gee act 13.96 
Tyr Ser Prp He Arg Val Ala Ser Pre Gly Arg Ala Arg Osr Ala Thr 
420 12 5 43 0 

dgt ggg tct tdc ctt tat ifina tta tCi afln gJic ctt s.at tct tta ccSi 1344 
Arg Gly Ser Sir Leu. Tyr Arg Le-u 3er Arg As-p Leu Asn Ser Leu Pro 
435 443 445 

age gf:e act gat eta cm gaa atg g<it agt am ace rca gtt sac gaa 1392 
ser val Thr Asp Leu ^ro Glu Met Asp &ei Thr "thr Pro Val Asc elc 
450 455 460 

ata ttc ttg gat ggc caa cca. cag cat aaa. agt ggc arjt gtc aaa gga 1410 
Tie Phe T,mi ^ap Gly Gin pto fsTT- t-tH b T.ypi (se- G"iy f!er Val r.ys Gly 

40 '5 470 475 4*l> 



ggg cat agg aag aaa caa gaa tct azc tct gat get caa aga att caa 
cly Hlti Arg Lye l>lj Gin clu Scr He Eor ftcp Alii (31a Ary He Gin 



14 s e 



WO 



cat tct Eiot tog tEic ir-tu aca aca cct tea t~t tst Ctff rjtg act cct 
His Ser Aen Seir Tyi lie Thr Thr Pro Ser Ear S^r Leu Val Tlir Pi_-o 



cct tac tac: atg aca. ggt ta<: aca tta cca agt tst g C a tct. get tct 

PXO Tyr TIT reL Thx- Qly Tyr Tlixv Leu Pro 3=7: £!=r Ala 3er Ala Ser 
BIS R30 525 

tea ant cc:a aaf. gl-.g cct gaa aca cac aat atg aac ttt gtt cca agt 

il&r I.Tht- Fro Asn VaZ Leu Glu Thx- 3is Afin tfet Asel Phfr Val Pro Ser 

530 55 5 540 

acc agt act gtt aca agt tat ego aca tct age aat -fct tec tea t~t 

-hr Set Thr Val Thx Sar Ty^ Arg Pre Eler a^JJ Asr* Phe Sex- Ser Fhfi 

5^5 bbO 55E 560 

Ejac ana gua tac agt sac gaa aac gsc get agt ogg gaa ttc tct gcL 

Jinp T.ijp L-:Ln Tyr- S=t Ann SIu Asn Asp Ala So-r Gly Glu Pha 3ar Ala 

565 57 0 575 

ttc aat act cca atg gag aat ata ccg gca Ota H-3.il ggt llUo. uut ugu 

Phe hen Thr Fro Met G-lu Ann lie Pro Ala Lsu Lya Gly Els Prn Arc? 
53C 5£5 

tec tta gaa gaa cat gaa gaa gag gat gte eta. gta caa gat a±t 

ser Thr Leu C-lv. Glu ASn Glu. Glu Glu Aap Val L^u Val Gin Asp .Us 

5?b eoo eos 

ccg aat acg gca cac ttc caa aga agg gat att iter gqg atg qat act 

Pro flStt Thr Ala His Fhe Gin Arq Arq Aap lie Wet Gly Wet Asp ThE 

610 515 52C- 

cac aga aag gat gac agt tta gat ttt aac tct ttg iitg oca can ggt 

Hia Arg Lya Aap Aap Ssx- T,en App Ph- flan fler Leu Met Fro His Gly 

525 (S20 ftJiS 640 

agt aca act agt age igu atu yt;* gat tct gtt atg c,cg aac tea ata 

Sex Tilt Thx' Suit 1 Sox 1 Bujt Ilci Vtil Asp Sp.r Val Met. TbT P.ST1 Her lis 

$4* 650 G55 



tec AOL flea ac<i Stye; aat guy iiOt! yyn «ac tac ttt caa gat caa gat 201S 

Ksr Tlur Tlir Tilt- 5er Jisn Ala Thr Qly 7icn Tyr Phc Gin Acp Gin Asp 

Stffi £75 

aag tat flCa tta yta aat acg qga fctg gga ttg act gat g^a aac etc 2 06-1 

Lys Tyr Thr Leu Val Asn Thr Gly Let Gly Leu Se~- Asp Ala A^n Leu 
675 680 SS5 

gat cat T;tt att aga tct caa tgg aaa c&c gc^ tct =ga tea gia hec 2:1. 12 

Asp His Flic lie Arg Sac Gin ?rp Lys His Ala Ger Arg Ser GIu Ser 
£30 695 7ni> 

a ah zat: aat ar:c" qqa aat cgc gtt tct _ac agT yvc tea aca cc?& aac 2160 

ASKl AGH Asia 'I'kr Gly Asn Arg Val Ser Tyr Ser Sly Ser Tiir Pre hen 

705 710 715 720 

sat gtt gat aca aca aag acL aa.L LLrj rj&a i.itg tat ice gag t^c gat :i£<J£ 

Asa Val Ast) Thr Thr Lys rhr Aan T.eii? R'Iti Ve'l. Tyr llir Gill Fhe Asp 

725 730 735 

ttt gaa aaa eee. gag teg ttt the rah gag raa tog ?sg eta flta ggt 22 55 

Ttis Gin A#,-i Crrt %r ."he fh5 i lis 'jlu Uln tier Lys L<ay leu Gly 

74t> 74.E- 7Si 

yAy iLy uy_: c:s.n agr: aat aar: aa.c ?_gc fa? f.gc goo 2.tC ac.C 3tg r.at 22 04 

(Jill Met Sly Hi J Ssr Aat) Asa Asn Ser Ai2n Scr Ala lis Asn Met ('.an 
755 760 765 

gaa wc aag tct gcg gat acj tac att gga iaL aLa L^L c:cg gat act 23 52 

Glu ?IO Lys 3«r Ala Aap Tin.- Tyr Ila Gly Aan lie Ser Pro Jircp T>ir 
770 7"?S 7D0 

tea gca act gtt tea LLti rjyj <3a.u c;Lf) iitr.i i^cjc tea s^.c gtt tea aac 2 J 00 

Sar Ala Thr Val Ser Leu Gly Asp I.en Met G.l.y Se-^ rj.cn Val Sor A;3ii 

7S5 790 7S5 300 

Han ;=gt gaa aga. aat ttt tac! gat ggt cat set Ltd g^t cca cag tat 

Asn ser Gin Arg Asn Pitt* Tyr Asp Sly Hia Thr yhe i'sI pl-o Gin Tyr 

S05 S10 315 

Uig g^g aac L(_a Luii cjtg gaa aan tra aat aat naa a^t gnn gn,7, ri?a 

Gin Alii A^n Scr 3er VqI SIm ,^en Ser Ssn flBn Gin Asn Ala Ala Fro 



WO 



. att gea ar.C aas gac att gat apr. aat tt:a rag t.r.t. ttL tit tbt gal 
lie i\l a Aan Asn Afjp He- Asp Asn Asn Let Gin ser Phs Tyr Phe Aap 

840 345 

aat age E.ac taa 

Asn E^r Asn 
B5G 



■--210^ 4.1 
<211> HG1 
PET 

^213> Eaccharoinj'ces cerevieiae 

Met L}'~ Afcii Sex- His 1U Hir! fetg Set Sei- Ser Vs.l Asn Sel- Thi- 

1 E 10 IS 



Lys Ser Arg Sar The Glu S«r Thir Asa fcys 'irp Lys lie ?l-o His Tyr 



L'yr Arg Argr flsr Al* flee 3ly Sgt Thr din Ala Ssr Pro Actj Arg *.sn 



9er Ssr Thr Gly ."Jer cy?3 per Thr Feu Vul L<jll Pro TIj: m^l Auh v=1 



Met £er ser Pro Lys lye Val Leu L=u Glu Aay Pxo Arg aap Asn Hit; 



Thr Lys Ala Lys EiV5 Ser See Arg Lye Lya 3er I3ly Eltl Met Val Pllfi 
65 30 9= 



lftV7fi2 

Va2 Asn Tyr Thr val Gin Asp Thr Ala As=n £lu Asn Aep Tftr Asp Lau 
100 IDS no 



Girt Thr Gin Pro \ ff.^r V&l Pro Ala. Pro Lys Aid lyy Liu LyU Lye 
1.15 120 12 5 



Lya Ser Ser Lya Arg At-tj Met ~reu Lys lie Phe Gly Her s?.r T,y S ftsn 
13 0 135 HO 



Glu His lie Glu Asp lie. Vrtl g: i; Glu Gin Pre Met Yul Leu Gin Met 
-.45 150 1E5 ISC 



Aiijy Ser Glu Scr Lys Pno l.nv Ser Gly Thi- Pru He Ser Ulu Ser Gly 
1(35 I7tt 175 



He ilBp Ala £sr £sr Lou Thr Tir Lye Arg G^r 'iyr Asn Ber Fhe Leu 
leo .is* 15-n 



L-y-s- Hi? Asn Arg L-au Asa Gly Ly?s Tb-r ?he £or Cly ian Leu Sel- 

195 200 3C--1 



Pile FrD Ser Leu Ain Met Wet Gly Asu Hir Thr Asa Leu P.ro He Asp 
210 215 220 



Aen Acn Asp The Cy^ f?er Glu Lys Glu Vol Val Pro Lyg 3er Till: Bis 



Aljjj Pro Shi Ira: AH. a Lys Pro P:?0 Ser Ar$ Pbe Mlir Glu yer Glu Tllr 
>:43 250 255 



F.et Ssr Tint Pro Acn Leu Ei:r tier lis Frn J.fii? Wet Asn Thr Lys Asn 



WO 

26(J 



265 
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270 



Tlir Aru Ll:u. Lya Tyr Asn Lys Val Ala Pro Gin Ear Asp Arg Gin 

Lye Ssr Gin Glu Ear Gly Leu Tyr >d b Ser ?lur alu Ser Phe Aeh Phe 

290 

Lys Asp Gin Aen Tyr Ecr Aan Aan Lya i"Ser rjer Leu Ser Leu: Aen S<=r 
305 .VLfl 313 35o 

Asp LSU S£.l- Thr Pit: Hi.R Pb(? M<" Lys His S^r Pra Asp £er Fl"0 Al^ 
3 SB 130 335 

Thr S&r Arc 3^).- Phs Asn Cys Gl* Asp 3er CTIn Ser Lys val Lya Leu 
340 350 

Pro Glu cilu ftsn Aip Aid Sar lie; Ala Phe Ser Lye M2t Phs Thr 

T.,yn Arg JsTn Asn Tiir Gly Gly Thr cys asr Lou Ala Pro Tin: 

370 3VS 3S0 

lie Ala Gin Thr He flln r-Mn !H=r A, 7 n II* Lys Val Asn Lys Le'i Pro 
3 85 3 05 400 

Tlir (Jl:i Ai-C) Tin? Thr Ser Val Gly Eer Leu Eer ffer Met Ser Asn Arg 
■105 410 415 



Tyr Usr Pro lis Arg Val Ala Sex Frj Gl* Aiy Ala Arg f>er Ala Thr 
420 430 



WO 



lft7/7t;2 
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Arcr Gly S^t Ser Leu Tyr Arg Leu £cr Arg fcgr: Ipn Eer Leu Pro 

-1.H5 a<!0 445 

Ear Val Thr Atp Lbj «ly Met .'-pp Scr Thr Thr 7ro Val Asn Glu 
450 4.>5 460 



lie Flie Lsu Asp Gly Gin Fro Gin HiLi Lya 3er Gly Ser Val Lys Gly 
455 . +70 f/H 4H0 

C-Iy Hie Arc Lys Lye Gin Git: SJr lie 5cr Asp Ala Gin Arg t.l.e Gin 
48? 4'jf! 4S!i 

H.:p SJ^r a.53i Ser Tyr II* TiLi- Tin.- 3 no Ser Ser Ser Leu Val Thr Pro 
50-5 505 510 

tro lyr Tyr Met Thr Q'iy T-y-r Thx L=u Pro Ser Ser Aid Ser Ala. 5t=r 

515 £20 525 

Sir Thr Pre- Asn Vsll heu frill Tlir His ASn NeL Asn Phe Val P"o 3er 
Wl) 5j5 54 0 



Thr Ser Thr Val Thr Scr Tyr 3rg Pro Scr Scr Asn Phe £!er is? tfh* 
□ 45 G5C- bbb 560 



Acp TyiSS Glu Tyr Ser Glu ?.3u Asp Ala Ser Gly Glu Pb<= Per Ala 
E>£5 S'Vfl 575 

Ph? A 3 Ti 'Ahr fro Wet Cilu Asn lie Pro Ala Les-j Lys Gly He ?ro Arg 

fiSO 535 590 



,5er Tbr Leu Glu -31 u Asn alu alu ala Ahp Val neu val Gin ADp Hu 



WO 



l<W7fi2 

600 
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5 OS 



?fO A£iu Tilt Alu Hi* Phe Gin. A^q iuztr Asp lie Met GJLy Met Acp Thi 
€1C 615 520 

Eis Arg Lya Agp AGO SCr Lsn Xpp Phe Aeji Sen- Leu Met Fro His Gly 
62S 630 53 5 64(1 

£er Tim- TLr SEr Ssr Ecr lie Va.l Aap ,'ier VAl Met Thr Asn Sei" I ltd 
54 E 550 655 

Seir TJX Tlir. Thr Se.r Asn Ala T"Tir Gly ASH Tyr fhe gin Asp Gin Asp 
fiSO £55 670 

Jjys Tyr Tin leu Val A311 Thr G1* Leu 6'ly Lsu scr Asp Ala £st j.eu 
s"7s sac- sas 

Asp Kis the J.le Al'g Sbi GIji Trp Lye Hie Ala Set Artr H!ar tilu Bei~ 

Asn A En Ann Ttr Cly Aan Arg Val Ser Tyr Sor GLy Ser Tlir Pru Aan 
V<:-5 710 715 7ir] 

?,en Val Acp Thr Tlir Lys Th- Afctj .,eu Qln Val Tyr Thr Glu Plie Asp 
730 73 b 

Phe Slu Asn Pro Glu £etr Phe Phe His Glu Gin Ser Lys Leu Leu Gly 
"41 "45 750 



Glu Met Gly Hie 3er Asa Aan Asn Ssr Spn Ala lie Asn Her; ASjI 

755 7(5(1 vg 5 



WO 



HW7fi2 



fill! Pro ■'■yp Eer All Asp 'ilia; Tyr He Oly Ae» He Se; Pi"o Aeip Tin- 

770 775 73D 



SCE Ala Thr Val [le^: her, Ply Asp Leu. Me^ Gly Set: Asn Vdl E-jt AacL 

™H 790 7S5 fit}\} 

Asn Ser Glu Arc Aa-i Phe ^Tyr Asp lily His Thr Phft Val. Pro G_r. Tyr 

510 BLS 

Gin AH a i\sn Ser Ser Vsl alu Asn fisr abji Asn. tfln Asd Alsi A±a Pro 
320 yac 830 

zle Ala. Asn Asn Asp He iiep Asn Acn L^u clii £«:r Phs 'iyx P'.ie Asp 
87 5 340 

Asn 3&r Asn 



<2IQ> 14 
i212> E?3A 

<213> Sacchatrrjmyc:p.i-: ncirOYlDiac 
<220> 

-;222> (lj . . (157D) 
*4V<)> 44 

^tg tnd d=a cga tct tea saa cat! aLL gte ggt att cat tat get gta 4A 
Met Sex Gin Arg Bar Ser Gin Hie He Val Sly He Ela Tyr Aid Val 
15 10 li 

gga net: sag act ggc gas e?9U tct ttc gga gta ata LLL yay yva yag 96 



H0/7fii 

Gly T>™ Lys Tic Gly Gin Gly i;er Phs oly Viil He Pile Glu Gly 31 U 



aac att ^tt CdL Lu L LyL ras gcg cag aCJ ggt apj^ aaq aq<j ga = tct 
Abu lie Leu Hla Eftr Cy R tfln Ala Gin Ihx Gly Ser Lys Af.-g Asp Ser 



agt ata ata ^Lg gcg aac gag oca gtc gea att isa tt.c gaa cog ;j<ja 
S£;r He lis frtst Ala Asn Glc Pro Vial Ala ile Lys Phe Glu Pro Arg 



cat teg gac gja uuti c-ag ttg cgt gac gaa ttt aga gec t.at *gg ata 
Hi a Eyj:- atdp Ala Pro GId Leu Arg A&p Gin i-q-e A-rq Ala Tyr Arg lie 



ttg Sat ggc tgc gtt gga a : _L c_-c: car. gr:- tat. t.ah ttt ggt cna gaa. 

Lsu Abu Gly Gyci Val Gly 11= Pro HH.a AH a Tyr Tyr Phe Gly Gin GI-j, 

as 30 

trqt. at.g r.HC aac &tc ttg att &tc gat ~ta eta gc;g ucia t^st t.t.^ gaa 

fily Met His Alx. Ile Leu Jl 3 He AG? LCU Leu Sly Prn i-.?tr h«u fJlu 

100 105 I 10 

gat. etc ttt gag tqn tat get aga aaa LLL LUis. yl_y aaa. asa acc tgt 

Jisp Lsl! PJia Giu Txp Cye 31 y Arg Lys Ph* Et=jr Vsl T^s Thr Til" Cys 

115 120 12E 

a~g gtu ej^u caa at.g att gat aga cgfct n^n gca a-t cat gat cat; 

>Ii!t Val AH. a l,y= yln Met Il<* Afip Al'j Va.1 Arg Ala lie His Aap His 
ISO 135 140 

9a □ LLi it^J tit cgc gat at" aaa see gat aar ttt t.r.a att tcifc eaa 

Asp Leu II; Tyr Arg Asp He Lya Pr^ Asp fl.sn Phe Leu I la Sei- Gin 
145 150 155 ISO 

tat caa aga att tea cct gaa gga iaa ytc att aaa tea tgt gec tet 

Tyr Gin A.rg IH.e. Ser Pro Glu Gly Lys Val Tie l.yrf Str Cy3 fila tier 

16E 170 

tct tct aat oat gat ccc aat ttA ata ta.c atg gtt gac LtL gyL LiLy 

LJer Her Asn Aan Asp Pro Asn Leu lie "yr Hat Val AHp Vh°. Gly Mt?h 

1B0 185 isn 



WO 
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E;-ca aaa caa tat sga gat cca ages acg ass rapi rat aha cca har cgt 624 

Ma Lya eln Tyr Arg Asp Pro Arg ift- hys C-lr- Jlis He Pro Ty- Arg 

135 200 2C5 

gaa tiga aaa tea. fig ayt; ggt arc gec aga. tat ?*tg tct att aat s.?t £72 

□111 Arg Lya £er Leu 3er 3Jy ■.;hr Ala Arg Ty" MeiL Her rl* San Thr 

310 215 520 

cat ttt gga aga gaa cag tea Jgfc. ayy gs.t gnL LL& gaa teg eta gg- T?.0 

His Eha Gly Arg Slu Bin Ser Arg Arg Asp Asp Leu Gin ESer Leu Gly 

225 a:M> 235 2.10 

cac gtt ttt ttt tat ttc ttg agg gga LJ<j LLy ;JCiA Ltg caa ggt ttg Tflfi 

Hie Val Phe F^e Tyr Phe Leu Arg cly S-aar Lsal Pra Trrp rtln yly Neu 

245 itC 2.55 

aaa g-a rca aac aflr; aaa tttg aag tat c aa am att get atg act aaa 615 

Lyi Alir Fit; Asu Asm Lye lje;i Lye Tyu GIu lye li'S Gly Mat T_i:r Lya 

2b5 270 

cag aaa ~tg e.at cct gat oat £!tt tta ttQ aat aat get att cct ta~ E64 

Gin Lya Leu Asm Pro 7i&p Aep Leu lieu Leu AGU Acn Ala lie Fru Tyr 

275 250 2£5 

cag ttt gec acq. t.at tta aaa tat gca ogt tec LLy aag Ltti yac tyia £12 

Gl.n Fh^ Ala l^ir Tyr Leu Lys 'Jyr Ala Arg a at L=:U Lye PLie Aap Glu 

290 293 300 

gat ccg gat tat g^c tat t-.ta ate teg tta atg gat gae get ttg aq?. 

A.sp Frc Asp Tyi- Asp Tyr Leu He ser L&u ii=t Asp Agp Ala leu Arg 

305 310 31B 320 

tta aac <j]±c tta aag yat gab gga Cac Lat gac tgg atg gat ttg aat j.flOfi 

Leu Asn Asp LCta Lys A£t> ACji flly His Tyr Aap Txp Met Asp .l eu A.-un 

-3 25 :Jjl) 3JD 

ggt ggt aaa ggc tgg aat ate aag att aat aga aga get aa<j ticj cat 1055 

Sly Sly Lys C-Iy Tip Afc.il Ho Lys He Ash Arg Arg Ala Leu Hie 

34.0 345 15 5 

ggt tac gga aat c-a aat oca afja gtc aat qqc aat E.ct gca aga aac 1104 



?51y Tyr r5Iy A^n Fro Asn Pro Ax(j Val flan Gly Asn thr Ala Arg Aan 

35o 

aat gLg aat acg dAL Lua uay at^Li r;ga aat aca ar:g cca ctt fft^i ada Hi: 2 

Acn Val Ami "Jrr Asn Srtt T.ya Th-r Arg Thr Thi- Pro Veil Ala Thr- 
370 375 3S0 

set aag ^aa cau get caa aac agt tat aae aag gac aat teg aas tec 12CD 

Pxt> Eys Glii -3ln Ala Gin Asn Stir Tyr Asn Tiy^ .^ap Asn £er iys Esr 

385 330 oSi 40Q 

aga att tct teg aao uuy aag age ttt act aaa csa caa cac gte ttg 

A_Ly lla Sal- Stjr a»n pro Gin Ser Pbc Thr Lys Gin Lili- ni i? val lieu 

4-0 -5 4.10 415 

aa& aaa ate g^a ccc aat agt aaa. LsiL aLt nt:t ga=i arra r^st tr-v fiat 1295 

Lys Lys lis Glu Pro Acn Eur Lys Tyr lie Pro fllii Thr His Ser AlSil 
420 4^ 430 

efct r.^s? egg ?ca att aaa agt caa *gt caa acg ta:; ga.c tjc atci <?gt ll.l'M 

T.su (Jin Arg Pre lit Lya Ser Glr, Ser Gin Thr Tyr Asp 3=r He rt=r 
*2S jIiiQ =-4h 

est fca caa aat tda oca ttt irta eca tat tea a^L L<jL Lt<±a y^L sac 1392 

l-lis 'ilir ^la Asti s=r Pro Phe Vail Pro Tyr 3t=r £.e=^- Ser Lys ?y" a Aftti 
■ISO 45? i-SD 

OCSt &aa atja agt aa.t aat gag cs.t a*.n tta cec inc cc= tac aca aac 144:0 

?m Lyd Arg fjer Asn Asd Glu His Asn Lfeu Fro- As:hi His *'yr Thr Asn 

475 1B0 

tiLL ttjfi: iat aag aat ate aat tat caa. s.gt cna cga aat i-.nr. gaa na.= 1435 

Tjeu Ala. Aen Lyo Asn Ho Asn Tyr Gin Ser (?nn Arg Aiill Tyr Glu Gin 

455 490 435 

naa atit gat get tat tct gat gac gag ait y=it *ca ttt tgt tct aaa 153S 

Rlu Aan ipp Ala tyr Ser A££i ASjj Glu. Aen Asp Thr Pfcn Gyi5 Per Lyft 
500 505 510 

ata tac aaa tat rcrt tgt tgc tgt ttt tgfc tgc tgt tga 1575 
lie Tyr Lys Tyr Cys Cya Cjr^ Cys Phe Cys Cys Cys 
5LS 530 
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■;S10^- 4D 

<Z11* 52-1 
<212> ?RT 

<213> sacchanc-tnycea cereviaiae 
<40C> 45 

Met 3er Gin Arg £er Sar UIji His lis Gly He His I'yr .ilsi VaL 

13 ID IE 

ftly t-'fn ),yf* lis I'JJy lilu i.t 7 V fier t-ily Val life Ph#= L4"tu ;iT.y [Jl.n 

20 2D 



aen He lieu His scr cyo Gin Ala Gin Thr cly s^jf Lva Ai-J Asf s^i' 

35 40 4S 



3cr lit; He Kut Alu Auit Glu Fru Vul AIll He Lys Phc Clu r>:ra Ar;j 
E0 fifi 

3ia 3er iidp Al=. Pro Clin Lej Arg iisp Glu Phe Atct Ala Tyr Arg He 

55 10 -?s so 

Leu Ash tAv (Jys Val yly He Pro hie Ala Tyx Tyr Phe yly Win C£lu 

8£ 90 95 

Gly tf=t. -die Asm ;n.e r.eu :CJe Ti^ Ar P i,<=ru t.su Gly Pro sea: rau (51 u 

100 10!5 110 



Asp J Ptie Glu frp Cys GJ.y &rg Lye Phe Ser VSl Lys Tin Thr Cys 

115 120 125 
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Mrt: Val Ma T.ya (Tin Msh He A(?r Arg Val Arg Tip Hi? fiap eis 

13!) 135 14tf 



Asp Leu lit Tyr Arg A^p lie Lvs fro Asp Astn Phc L-au lie Ser Gin 
145 150 1&5 150 



Tyr Gin Arg lie Sci- Fro fllu fHy f.yis Val lie Lye ser Cys Ala S<J£ 
1G!5 1.7Ci 1.75 



Eur Sui" Aljh fl^ci Aisy Tro Ann Lei: lie Tyr T'>t Va^ Agp Fhe 31 y Met 
.LflO 1UE) 150 



Ala Ly-s Gin Tyr Arg ?.sjp Pro Arg Tlir Lys CLn Kis lie Pro Tyr Arg 

195 20 D SOf 



ijlu £i _ g Lys Ser Leu £er Gly Tlrr Ala Arg Ty ~ ffet Ser ll= Jien Thr 
21D 215 S?.o 



Hit; PLe Oly fl^:^ Glu Gin Ser A::g Arg Asp Asp Leu <?lu Ser Lfeu ely 
225 23 [) r>?5 240 



Hi 3 Val The Pfce '.Tyr Phe Leu Arg Sly £ei Leu Pro TEp Din 31 y Leu 
24b 251} 255 



Lya Al* trn Apr* Ssn T.,yH Lsni Lys Tyr Glu T..ys lie Gly M*L Tlir LyS 
2G0 265 270 



GLn Lys I^u A»n Pry Aisp Asp Leu Leu Leu ftrai Asm Ala lie Pro Tyr 
275 2S3 285 



G!Ln Phe Ala -rfcr Tyr Leu Lys Tyr Ala Arg SSr L*au Lya Pjuu Aap Siu 



WO 

29C 



S95 
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3 00 



hep Pig Aep TVr Asp Tyr Leu lie 5er Leu Met Asp Aop Ala fjeu Arg 

305 310 315 320 



Leu Asjn Asp Leu Lys Asp Asp Gly His Tyr Asp Tl^p Met: iJ.pp Leu A^n 
325 230 335 



Gly G_y Lys Giy Trp ASn lie Lys lie Asa Arg Arg Ala Ann T-s-n "in 
340 345 J50 



Gly Tyr aly Asn Pro Asn Pre Arq Va" Asn RLy Aan Tbr Ala Arg Asai 
355 30D 365 



rtfim Va". Asn Tjti- Ami Sor Lyc Hie Arg j;sn Till" ~hr Par? Vg.1 Ala Thx 
370 3 75 3EJ[i 



Fro Tryp flln Gin Ala Gin Sszt Eur Tyir 7*£JI1 Lyo hep Aou Ser Lys 3er 

3<jb 3s-s jo: 



Arg lis Sst Ser Asn Pro Gin Ser Phfe The Lys Gin Gin sis vsl i.sn 
*=05 410 415 



Lys Lys lis G-lu Pro Asn Ser Ly& Tyr lie Pro Qlu Tbr Hi .5 Sr-sr A3n 
420 4,25 430 



Leu Gin Arg Fro He lys tier GH-n Ssr Gin Thx Tyr Aap Ser lie Eer 

435 440 145 



Tila TlUC tn-ln Ann Ser Pro Phe Val Pra Tyr Sar 5«r SSf Lys Ala Asn 
4^!> 455 4SQ 



WO 
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Etq iys Arg Ser Asa Asn vilu Hie Abu Igu. F±to Asn Hia Ty.r Tht- ftan 
44$ 470 47R iftrl 



Leu Ala Asn Lid Ann. H<j Asm Tyr Gin Ser Gin fjcg'Aen Tyr alu Gin 

4^ 490 495 



Gin fign A=;p A'J s Ty S^r Aep Asp Gl'J Asil Asp Tlir She Cyu Stdf Lye 
500 505 510 



lie Tyr Lya Tyr Cys Cye C!ys Cys Pile Cys Cys Cys 
515 52C- 



<311> 1125 
<312^ LJiTii 

<;2.l.li !.">3cr>arc-myce? cer-evisiae 



<221> CDS 

<222> {1} . . (1125! 

■;+DD;- 4G 

alig a^tf alii u^g tvy vtt fctt gtt tta t^t aat gtt gcc ata ate gca 45 

Met Aug lis G3 n fie- r,=u Phc Val LO\t The Aon Val Ala He 11= Ala 
.1 H 10 15 

tng tea tat cca tat g^g cct tta agg git tta caa gt:a yya aat Qfi 

Txp s=r Tyr Pre Tyr Glu Fro Arg Vcl Lou GLti Val Gly Glu flsn 

ZO 25 SO 

gag gtn atg gag gtt cct gaa tea gaa a&g Cta aac tea Cga aga aga 144 

Gl-u Val Met 31u Val Pro <ilti EJer CJlu Lys Lau Aim Lau Arg Arg Arg 
35 40 -35 



ggt gtrr sas ttn t:tt gat g^g fee saa ca>3 act tte tta Cct fctC 192 



WO PCT.TJSi20rj4/fll 1 SS8 

Il7/7fi2 

Sly Vai Lyti Kts Phe 7*sp Val Tar Lye His 'Hit- Ssr Phe LaU Fro Phe 
BO 55 

ttt aaC Sag gag gaa gay cca aUa yta cca .=cg tat aac tit cct cct 
Plus Ayn Lys Glu Glu Glu P^o Thr- Va.1 Jro Thr Tyr Asri Tyr Pro Pro 
35 7C 75 33 

gag ata tog aac aaa. gaa yta gt.g gat gat teg att aag aat a-a gac ^UU 
{JIu lis Sor Aan Lya Glu Val Val Asp Asp £tsr He Lys A3U Zle Asp 
■95 00 95 

a*" rM2 ttt atq cac ELag aac LLy gca aay ttt aca age ttt tae srr. 
Lys 01 y Ser Met Hit 2,ys /van Leu All Lyo rhc Thr 3c r Php vyr Thr 
ICO 105 110 

cgt tao tac aag tec uai cac ggc ttt gaa t^t o-ju y«g tgg tta get 334 
Arg TVE Tyr Lys Seic Snp 4-i.s <51y PLe Gla Ser Ala Glu Trp Leu Ala 
ilS 120 12 5 

gca QCL ate get aat sit.t. aca aaa gut atfc ccq caa gat dJg LLj nut 433 
Al<* Thr lie Ala Asn Ila Thir Ziys Ab^> lie Prr Glx: Asp Thr Lau Tl-r 

13-3 135 141} 

aLL yafi rat tth gat CfiC aaa gaa tgg aaci caa -at ~ca att ata gtc i80 
Ho Gli] TT-i.s Fhs Asp His Ziy& Gin Trp Lys GlLJ T±-- Siir life 11^ Val 
145 J.5C i.hf 161 

cgt qtc s.cg gga. tot act &eg cca, gaa. gat att ata ata att. ggt. tr- sjiB 
Arg Val Tlir Cly Ser Thr Thr Pro Glu Aap He lie He lie (Sly Ser 
il.fiS 17 3 175 

cat caa gat LuL iLi; diiL uty uta. ctg cca tec ata atg get get cca 57 £ 

Eis <3l31 Asp Skl- I1.r A^n J,eu Leu LCU Pro Ser lie Het. AH & Ala Pro 
10 3 135 190 

ggt gcg gac gac aat 3 yy tea gyc acg gty act aat atg gag get: etc 624 
[-ly Ala Asp Aap Asti Gly Ser Gly Thr V=l Thx- Asxi Ket Glu Ala Lctl 
13E 200 AOS 

aya t~a tat a=g gaa aat tt.t thg a=tg ags gga ttt aga cct aac aac <Z72 
Arg Lou Tyr Thr Gli; Asil ?he Lftu Lys Arg Gly Phe Arg Fjlu Khu Aan 
3 ill 215 220 
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Act geg gaa Ttt cac t~e tat tsc gcc gaa gag ggg gga ttg tLy yg- 
Tli= Val Glu ?he His Fhe ?yr Sit Ala Glu Glu Gly 71 y lisr: r.=-i [fly 
235 230 235 240 

tr.f. r.tr. g.ih gtt ttt aca get tat gen caq aaa aag cat gtg aga 

ker Leu Asp Val the The 7:1a Tyr lys Gin Lyg Lys His Val Ai_-g 
245 250 255 

gcg atg ott C^g caa ■gar. .stg aag gg* hat g-t t.r.t. gaL uua <jh.± gat 
Ala Wet L£U ijiln Qln Asp Met Thr Gly ryr Val Ser asp Pro Glu isp 
SCO 265 270 

g?i a. t- gl" g ggg att. <^tf. a r.r: ga c. ta n Tint, a trh r: r: r. y LI a L L a it; L ljh L 

aliz His val Gly lie Val Thr Asp 'lyv Thr r> ^ro Ala Lc-j. Thi: Aap 

275 230 

ttt ata aaa eta att s.tc aac ~ct tat eta tsc att cct tat: aug Hat 
trie T.le Lys Leu lie lie Asn Ser Tyr Lau s-ar lie peo Tyr Arg Acp 
2so 20a 

i«a uaa LyL y^u LiL yuL LgL ayo ydL UciL ggg agt gcc; acc e.ga aftc 
Thr filn f!yn City Tyr Ma Cys Ser Asp His Gl-y 3t=i" Ala. TLr Arg 
3.05 .11. .5 320 

gga. ttt cca ggc tec tt= gtr> atfc naa a^t g=o ttd aas Eta^ act aac 
Gly fhs Pro Gly ker Ph3 Val lis Glu Sen.- Gi-j. Ph= Ly? Lys Thr Asn 
325 530 225 

pag tat att r.a--. ac-n anrr atg qat er:t ttg gar; Figa tta agt etc get 
Ly£ Tyr 11* His 3ezr Thr Met Asp Th^ ^eu Asp ferg lieu Her lieu. Ala 
34D 24B 350 

cat atg gcg gaa cs.c aca aaa att gta tta ggg gta ate att oaa etc 
Eis Met Ala Glu His Thr Lys Tie Val heii Gly Val 31e .lie Glu Leu 
3 55 350 3.65 

ggg L-ca ~gg tec: get tgg taa 
Gly Ear Trp Scr Ala Trp 
370 



WO 2i i - IV2 j '*c PCT.TJSi20rj4/fll 1 SS8 

<210> 47 

<:211> 374 

^212> PET 

■c2l3> Edccharuiiiycee c^revitiae 

■i4(l(Js *V 

Kat Arg lie Gin Set Luu Phu Vtl lea Fhu Ami Vtl Alii lie lit; Alii 
lb 10 IS 



Ti'gj ser Tyr Prt? 7jr (31 u Pro leu Arg Val Le\* Gin Val Gly GUi Asn 



Glu Val Met Gl\i Vsl Pro Glu 3er Gin Lya Lfeu isn Leu. Arg Arg ATCf 



Gly val jjrs Phs Phe asp val Thr Lys ilie 'ftr f.iev Ptw» ■ 



Phc Asn Lys Glu QZu elu Pi-o Thr val ?ro Hue Tyr *=m Tyr p™ px^ 



Glu lie Ser Aeq ijye Gin Val Val Asp Atij Ser lie Lys As 11 11* £>sp 



Lys Gly Ser Met His Lj-s Awn Lex: Ala L^n Plie Thr Str pIm Tyr Thr 
ICO 105 110 



A~g Tyr Tyr Lys Sex Agp His Gly Ph,e Glu Ser Ain Glu Trp Leu Ala 
11.F ISO l"5 



Ala Thr lie Ala Agn lie Thr iiys As^d rlc Fro Gin Asp Thr LOU -hr 
130 135 14U 



WO 



He Gl-J His Phu Aap His Lyn Glu Trp Lys Qla Tyr Ser lie lie Val 
1*5 - iss ISO 



Arg Val Thx Gly 3er Tir Thr Pro Glu Asp He Us lie He aly 9er 
1G5 170 175. 



Hi.S Gill A,*^ Ser 11^ Aan Leu Leu ~.=u Pro Scr H C Mot Ala Ala. iro 

las 185 iau 



Gly Ala Asp Asp AS11 Gly Ser Ely Thr Val TVit Tlfivn Met 31u Ala leu 
135 2:10 205 



Arg Leu Tyr Thr Glu. Asia Ph3 Leu L-yc Arg Gly !?hG Ars Pro Asn 

210 215 SS-'J 



Shi' Val tjlu Ehe His- Che Tyi" &ii Aid Glu Glu Gly Gly Leu Leu Gly 

230 23fi 240 



Eel- Leu £*p Veil i'hes Thr Ala Tyr Alp. Lye Glr. Lys Lys Hi^ Vul Arg 



fMa KCit L=U Gin Gin Aap Met '.Jhr Gly Tyr Val 3ar Asp Pro Glu Asp 
2S0 255 270 



G±U HlE Val Gly He Val Thr Asp 'lyr Thr Thr Pro Ala Leu Thr Aep 
2 20D 233 



FLe lis Lya Lt*u lit; IJ.e Asn Ser Tyr Leu Eor lie Ert> Tyr Arg Asp 
390 295 300 



WO 2fl04/nM39S PCTYUS2M4/01 1 SS8 

Thr G-Jn Cys C-Iy Tyr Ala (Tya Ser Asp Hia Gly £dr Alii Thr J\rg A.gn 
3 OB 310 315 320 



Gly File Pji-Lt Gly £er Phc Val .lie Glu 3er Glu Phy Hye Lvs Thr flum 
325 330 iHJJj 



uys Tyr He Hia Ear Thr tfet Asp Thr Leu Asp Arg Leu Ets^ leu Ala 
340 345 3Bft 



H? Mrst Ala Glu Hia Thr Lyc lie Val Leu GLy Va.1 He Hd Glu Leu 
355 3(Ti> 36 5 



Gly Set; Trp Bar Ala Try 



*:212:» DWA 

-■:213> SaQChtirnniyne.f? OOrevisiae 



■iSSil^ CDS 

■;222> fl)..(1530j 

Fitg aCc get ttg Any uuu aat get gtt c-ga act ttc c^ra caa cjtg cag 

Met n= Ala Lau Lys ?to Aan Ala Val Arg Thr Phe Arg Gin Val Gin 



cat tgc age fett cgc att tgb egg tat caa tct adg aag tea. ait aag 
His Cya Se r Phe Arg He c*ysi Big Tyr Gin scr Thr Lys ser Asn J.ys 



tgt ctg &eg ccc tCg ;aa g^g tae gac aga ctg ytg aag ttg ggs nag 
Cye Leu Thr Dro Lsu sin Glu Tyr Asp Aty Lea val Lys I.su Gly Lys 



WO 
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eta egg £at gab sua tat rag cgt ggt ale ato LaL Luc tta ggg gat 19; 

Liitl Ary Aap Asp Thr Tyr Git Arg Gfiy He Tl r flsr Sr-c Leu Gly Asp 
ED 55 GO 

fctrj tat c?at tea. etg gtt aau tat gta cct ccg gtt gtc aag p.r.a c^c ^40 
Lsu Tyr Asp £er Leu Val LyH Tyr- \.'al Pro 5ro Val Val Lyis L rhr Pro 
65 70 75 60 

;aat pjet gtc gac saa gtt ggr. cgt tgg l Lg £al: ggL uit aaa t^c gta 288 
Asn Ala Val Asp Gin Val Sly G"y T±p Leu Ayn Gly Leu Lys S&x Val 

E5 90 35 

fctt aqr: cqt. ggc aaa CCt aag aac att ggg gag taL yty gat gta tnci "3 3 6 

Pfc»3 SSei" Arg Gly Lya Pro Lys JVcn tic Cly Ala Tyz- Val Asp Val £er 
100 lftS no 

aaa ggt aac teg ata cct cga gga get vnc eta tat gga gat gtt 2Si 
Lys Ila Gly Isn ?er lies Pro Ai-g Gly Val Tys- ieu Tyr Gly asp Val 
115 150 125 

ggc tgc: ggn n.u.g eicf. sitg ttg &tg gnc ctt ttt tat act ac* ctLL ^-j 152 
Gly Cys Gly Lys lOir Met La-j. Met Asp Leu Phe Tyr fl-i: Tin- lis P-rn 

laO 135 140 

r eat: t-.ta W5 «aa e^g a.ga ata eat ttt oac c*g ttt si^ caa tat 430 
Aen His Leu ri-_r Lys L.yj> Ai-g lis jji? Fie His Gin. Phe Met Gin Vyr 

14? 150 155 160 

fttt tfac aaa agg teg ca: yaa. «tt gtt aga gag aoa s.ah ttg aaa ga.=j 52 8 

Va! His Lys Ser Kia Glu Tic Val Arg Glu GLtl A?n ]^eu Lys Glu 

J.&b 170 175 

eta ggt gat go a Eiiia ^ga aaa gag ate gat a<jy ytt ra^a ttt ttg gec 57S 
Lsu Gly Asp Ala Lye Gly Ays Glu Ilo Asp Tar Val Pj7£> Phe fy=u Ala 
180 1S5 150 

g-a jag att go-n aat aat teg cat gtt Ctt tgt ttt gic gag ttt caa 624 
<".Va GLu He Ala Asu Ami Ssr His Val Leu. Cye Phe itep Glu pLg Gin 
195 200 MS 

etc act ga<J ytt} yt:a gat gn? atg atfl. ttg aga acjv} CTig a.tg act gflC €72 



Val Thr Asp VfiT 70.3 JV-p Met lie Leu Arg Arg Leu MEt Xhr Ala 
-A\0 215 220 

tta eta tec gat gat Cat ggt ylt; gLa ctfc the: gca acc tng aat ag<5 7 

Leu Lsu Ser Asp Asp Tyr Gly Val Val i„=n &1f=i r^r B?l- Asn Airg 

225 230 235 24S 

tat ccis. gal_ gag tty Lab iitc esc ggt gtc caa aga caa tea ttt att 7 

Eiy Piy Asp CJl« Leu IV- He Ann Gly Val 3111 Arg Gin 5ar phe lis 

345 250 25 5 

cct tgt att gaa cig ata dig uat aga act aag gtt ate ttc ttg aat B 

Fio Cya He Glu L*li lie Lye Hie- jtrg ~hr Lys Val He Phc Leu Asa 

afid 265 i70 

teg aca gat tac cgt aag afct cca aga cct gl_g Loc Lui ytt tac S 

Eer Pro "hr Aep lyr 7^.rg Lye He Fxo Axy Plu Val Ser 3^r Val Tyr 
2T5 230 2-95 

tat- i-.hr. cca tec gat acg age ate. aaa taa gea tea aaa gaa tpt aaa ? 

v.'yr Phe E-ro 5** Abji Ihr Ser H& Lys Tyr .11 a Sec Lye Glu Cys Lys 
290 30C 

acc cgt. cga ge.a act cat att ang g*a tgq tat aac tat ttc gca cag 9i 

■Jhr Arg Acn ^Itt "1^: His, lie Glu Tyr isn Tyr Phs Al* Glj 

3l)5 310 31S 32J 

£'ct tJt) (Jiic a.^u gat gat tec dct gaii tea tzac 3Cg ghg cat aag aca 10 

Ala G^r His Thr Asp Aap Thr Asp Ser His Thr val Hig Lyg Tin: 

■HH'i 33 0 i35 

ttt tai gat Lat cca tta act ett tgg ggg aga gag ttc <iaa gt« cct .10 

Flie Tyr Aep Tyr ¥ro Leu Thx He Trp Gly Arg £lu lie i,y3 Val Vnn 

340 345 3G0 

aag Lyt ncc cca cct cga gtc gcg cag ttt act ttc aag cag ttg tgt XV 

Lyd Cye Thi: Ptd Frn irg 7a?. Ala Gin Plvj TllE Pile Lys Gin Leni Cys 
3S5 260 3(J5 



ggt gag Cct ttg gcC qca rrrfa gat tac ttg acg ttg gca aaa aat ttt 
■:.-ly <S1xl Pro Leu Ala Ala Gly Aap Tyr Lev Thr Leu Ala Lys Asa Phe 
37U 375 390 
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taa. g^itj Ltt sta gtg acc gat att cea t£i- ttg Luc afct tac gtt cgt 12 go 

Glu Ma Phe lie Yil -hi Aap 1 2ft 'fyr Apt Tyr Val .Arg 

395 ^ 400 

gat gtg i^yii aga ttt iitt ara ttt tta gat get gCa tat gar; agt 134 

Asp Glu Val Arg Arg Phe T.If 'J'hr Phe Leu Asp Ala Val Tyr Asp ser 

4UD -110 415 

ggc ggg aaa cfcg g^c act aog ggt gca geg g&L LlL fcet t.r.r. ztq ttt 125 6 

Sly G±y Zjye Leu Aid. Tlir Tin Sly Ala Ala Asp Phe Eer Sev ",iSU PUS 
42(1 4a* 43 0 

gtg gaa cct caa. eag =ta ctt ae.t gat ttt gag LLi c;yc era snn 1744 

Viil -31 ii Pre Glu vJIt; lie Leu Acn Aop 2hc Clu L-=u Arg pro Thr Thr 

US 440 445 

aa.a -jiisi cct gat age gtc gat act ggt aLg cLa. gat sag atg gtt. gag 12 52 
Lys fflu Pre ksp Sir V«l ftB_a ^hr £ly Met Val Asp Clu list Val Glu. 
4D0 455 4 SO 

cci cqc ggt r-.t teg e.e.ei gag att gec z-.ag aas. teg cag aLy LLL yjL Id iO 

trfs llis Uly Fhe Sat Lya Gl-j Zlm Ala Lys Lys Sar Gin Mat Phe .11. a 

4E 5 <VD 475 400 

<:tt gat ?a?. g^si iigc. ttt gec ttt otv-. c-gt gec ctf. ctg tea 3.4 93 

Leu Ajp ulb Gin Arg Pts A"U Plv= Ala Arg Ala. Ij^U 36r Arg Lex: Ser 

JftS 430 455 

ca? atg age tec .-tec <jE±t tgg gtt act aag cct Ma tee taa 

GIjl Mat Ssi: 3er Thr J\ro Trp Val Thr Lys Fro Thr Tyr 
Wii 5C-5 



<312> PET 

EacsharOmydGS cerevisiee 

<400> 43 

MeL He Ala ten T.j'R Pro 5™ Ala Val Arg Thr Phe Aug Gin val aln 



WO PCTYUS2M4/01 1 SS8 



Dia Cys £er ?he Arg lis Cys Arc Tyt- Gin Sst TL* Lya Ser Aan Lya 



Cys JjfU Til- Pro Leu Gin Glu Tyr Aap Ary I*2U Val Lya Lau Gly LyE 



T,ri: krg App Asp 'Itir Tyr GIzl Arq Gly He Il<3 Stir S&r LS'i Gly Asp 



Leu Tyr Aap t-fir- upii Val Lys L'yr val ?ro Pro Val Val Lye Thr Pro 



Aar: Ma Val lisp Gin Val Gly Gly Trp "sn ^un. Gly Lsu Lys SGI? Vil 



?he Ser ftrg Gly Ly^ Pro Lya Asn lis (Sly Ala Tyr Val Asp Val Ser 
10Q 10b 110 



l.yff II? 11 y Aan 3er lie Pita Gly Val Tyr Lai: Tyr Gly Acp Val. 

115 120 125 



Gly Cys Gly Lye TSLr Eet LOU H<jt Asp Leu Phe Ty~ Thr Till" lie Pro 
133 135 140 



Asn His Leu ^hr 7y g Lys Arg He Hia Fhe His Gin Em Met Gill ?y. 
145 ISO 135 16, 



Val MiE Lys Arg Ser Hia Glu X.?.a Val Arg (Jilt Uln Aan Lsu Lya Glu 
165 :.7t 175 



WO 



Leu Gly Asp Ala Lya Gly Lys Clu lift A.sp J tTr Va"l pre phe Lsu Ala 
130 1135 . 130 



Ala Glu He Alii Aiii Abu Sur Hip Val Leu Cys Phe Asp Glu file Gin 
155 200 235 



Val Thr Asp Val .Ala Aup Ala Eel lit* Axg Arg Leu Msc Thr Ala 
210 2.1 5 220 



Leu Le\i S8r Aap Aep Tyr Gly Val Val LOU rbc Ala Tbr Sjer i\sil Arg 
225 ^JO 335 240 



His 2l*o Asp Cil.li T,?u 'J'yr He Ati: Gly Val Gin . s -rg Gin S&r Phe lis 

24D 250 



Pro CVS alu Leu lie Lya His A^g Thr Lys Val lie Phe Lsn Am 

3€D 265 270 



Seu Pro Thr Aep Tyr An^ Lya in e Pro Arg Pro val set 3=r Val '.iyr 

:iS0 295 



Tyr Pile Pro Sel Asp Thr Sat Tic Lya Tyr Ala Ser Lya tflu Cys Lys 
yys 330 



'Jhi- Arg Arg Glu Thr H.i.p T;ie Jl.ys Glu Trp Tyr Aan Tyr "=>he Ala filn 

3 55 310 .115 3 2D 



Ala Her His Tbr Aap Aap Ser -thr Asp Sen- Hiu Thx Val Hie Lys Thr 



wp<it 

?hs Tyi' Asp Xyr Pro Leu Thr Ilo Trjrj Gly Arg Clu EilO Lya Ve.1 Pre; 
34 J 34i 3Ka 



±jya Cya Thr Pro Pro Arg va.1 Al* Gin Fhe Thx Plus Lys Gin. Leu Gyc 
355 360 355 



Gly Glu Pro Leu Ala Ala Gly Asp Tyr Le-a iTjir Leu Ala. lys Afjt Fhe 

j73 375 330 



Slu Ala Phe l_e Ve.1 Thar Aep tie Pro Tyr Leu Ser lie Tyr Val Ary 
3 85 3 50 3 55 400 



Acp ylu val /ug fiirg Phe He Thr Pho L&u Asp Ala Val Tyrr Aap Ser 
405 <HQ lib 



Oly Gly Dyt Leu Ala Thar Thr Gly Ala Ala Aap Phe Srot Rrt T.ru PVir 
420 4.S5 430 



Val Cl\i Pro ft.ln tiln Tift Laii A^n hsp k!is liln ij<=u rirg Rro '.'tvi: '111?: 

4.1.5 -s .£5 



Lys Glu Fro Aap ser Val -\ep Thr Gly Ket Val Aap clu Mot Val Gin 

450 455 4h(l 



Ly& Hi? Gly Phi Eor lyo Glu lie Ala Lyt Lya Se~ Gin H'jL Fhe AIei 
465 47G 47.Fi /I fit! 



T.en APT} Glu (Jlu Arg Fhe Ala Phe Ala sin Ala Leu Saor Arg Leu S6r 
405 450 495 



Gin Met Scr Sir Thr Aap Trp Val Thr Lya Pro L iH^ '.iv.r 

500 505 



WO 



PCT/iTSsnca/oiisss 



<2l0> 50 

<211s. 1710 

<212> V3k 

<213> EiiOuLtircnjycHijJ carevlsiae 



<220> 

<221> CDS 

■=222> (I) . . (1710) 

f400v Tj 0 

atg ==ig gat tta aaa tta teg eat ttc aaa ggc aaa tut ata syi: ays IB 

Met Lyo Aep Lou Lye Leu £sr Jion Phe isyo, Gly Lya rht ILg S=r Arg 

15 10 l'j 

acc agt ce.c tgg gga ctt acg ggt aag a.ig LLcj uyy tali ttu 96 

Hit 3=r Hia Ixp Gly Leu Tlix Gl;y Lye Lys Lew Afg Tyr Phe 116 Thr 

SO 25 30 

S.tc gca. tot fctg act; ngc ttc tec ctcj ttt gtta tae gac caa ggg ttg X44 

lie Ala Sen Met Thr Gly Phe Ser Leu Phe Gly 7yr Asp GLii Gly Lau 

35 40 45 

a.tg gea. agt eta att s-.st ggt sa= ^g t.t.s. r=sc: t.st gaa ttt nca g<ja laa 

)fet Al* Cmr leu Tie Thr C-ly Lys Gin Plie Asa ?yr c-lu Phe 3 to Ala 
r iu 55 so 

aaa gaa aat ggc gat cat gac aga cac gca act gta gtg cag ggci 240 

Tbir Tiy<; Slu .^cn Gly Aap Hia Aiip Arg Hi £3 Ala 7kt Vnl Vnl Gin Gly 

6b 70 75 $0 

get ac3. acc tec tgt tat gai tta gg- tgt ttc goa gijL Lut uLt± Lto ^flS 

M.3 Thr Thr Ser dye Tyr Glu Leu Gly Cys Phe Ala Gly Sex lieu Phe 

as 3Q y!> 

gtt atg ttc tgc ggt gaa. =ga att gg^ aga aaa cca tta ate cfcg atg 33 6 

tfal Met l>he Cys Gly Glu Aig lis Gly Arg J,^n P±-a Lwi T le Lsu Me^ 

100 105 110 



ggt hm gtfi V^c- ^tc flCt ggt g<3C gtt att tet tgc 3=a ttz 



334 



«1y Val He Thi He lis Sly Ala Val He Sex Tfcr Cya Alii File 



r.gt. qgr. tac tgg geo. ttQ ngs cnrj ttt etc ate gga. aga g^c gtc ace 

Arg C-ly Ti'ir Trp Ala Leu Gly Gin Pima Ha He Gly Arg Vsl Val The 
130 135 140 

ggt qtt gga aco. g^g r.tg aafc sea t-ct arjt att coc gtt tgg caa tea 

fil.y Val ttly Tbr Sly Leu Aan Ttir Se^ Thr lie Pxo Val Trp Gin Est 
14LS ISO 155 160 

gaa aCg tea aaa get gsa aah aga ggg thg erg gtr: jf,at tt=k ;iaa qgfc 

01 u Kat Eer Lya Ala Olu Asa Arg 31 y L<*U L=u Vnl Aan Leu 31 U Gly 
165 X70 17= 

fce« asa a~t get ttt ggt act atg att cat tat tgg act gsfc ttt ggj 

Sa:r '.Thr Tlo flla rhc Gly Ttr Met He Ala Tyr Trp He Asp Flic Sly 

IflC 135 150 

ttg t:t taL slcu aau agt tct gtt cag tgg aga ttc; ccc gtg Lc?. li Ly 

Lou Ear Tyr i!hr Asn Ser- Ser Val Gin Trp Arg Pis Pl*o Val Ser He t 
155 200 .2 0B 

caa ato gtt ttt get etc ttc ~tg ctt get LUi uLg t^tt uaa eta act 

5lu iLd v«l Erie Ala Leu Plie Lea Leu Ale. rhc Ket Ha Lys Lftu P-n 
rtio 215 a:-fl 

gaa tag rtrJa c:gt tgg etg aft r.ct csa agt cga aca gaa gaa get cgz 

Glu £iex J?xo ftug Trp Leu Ho Sox Sin Sex Axg Til- Glu Glu Ala Arg 
225 230 2J5 24D 

tacr ttg gta gga aiia eta gac gac gcg gat cca aat cat gag qaa gtt 

Tyr Len val Kly Thr Leu Aap Asp Ala Asp Pxo Ren flap Slu Glu VuL 

245 250 255 

ata aca gaa gnt get atg Ctt cac gat get gtt aac agg arr. aaa C-AC 

Ha Thr Glu Val Ala Met L=u Hia Asp Ala Val Sbti ftrg Tar Lys His 

260 21st, 27D 

gag aaa cat tea ctg tea ag_ Ctg tto tuu aga gge agg tec caa sat. 

Glu Lys Hlsi Sur Lan St=r Ser Leu Pte £er Arg Gly Arg Scr Gla Asn 

2"B Sflfl 235 



WO 



PCT.ussftfja/oiim 



ctt cag agg get Ctg att gc3 get tea. a.cg caa ttt tt? nag uiiEi t-.t y :< 

Leu Gin Ar^J Ala. Leu He Ala Ala Ser Thr Gin Ph= Phs Gin ?he 
330 a&5 300 

aert qqt tgt and get gee ata tac tfic r.r.t. act gta tta ttc a&C aaa SSO 

Thr Gl?/- Cya Asn Ala Ala Us Tyx Tyr Ser llir Val Leu Phe Asn Lys 
505 310 315 320 

aca att. aaa tta gae hat aga fcfca tea atg af.C ata ggt egg gtc ttc 100-3 

Thr- I la Lys Leu Asp Tyr Arcf Le-u s<si" Met lie He aly Gly val Phe 

325 330 335 

gca ae^ ah- tan gee tta tct att ggt. tea ttt ttt eta att gaa 105?; 

Ala Thr lie Tyir Ala Leu £er Thr lie Gly Ser Phe Phe J.eu Lie Glti 

340 345 350 

aag eta ggt aga cgt aag ctg ttt tta tta ggt gec aca ggt cas. gca 11U4 

Lys L=u Gly Arg Arg Lyfc Leu. Phe Le-j Leu Sly Ala Thr Gly Gin Ale. 

:>fH> 

gLL L'jci LL'- KUd ciLL itjt! LLL iju^ LLj yL'j y<iii ai±L ddd ytid' 1152 

Val fl=r PhR Thr lies Thr Phe Ala Oya Leu Val Lye Glu *F:n Ly» Gin 
373 37^ 3f50 

E.B.C gca aga ^gt get gee gtc cgc tta ttt ttg ttc e.tt aca ttc ttt 1200 

Asn Ala Arg Gly Ala Ale. Val Gly Leu £he l.eu Kie lie Thr .^he Phe 
385 3?0 3?5 400 

gcjh ttq tct ttg eta tea r.ta eea tgg ata tar: eca r_c= gaa = tt qrCa 1 24fl 

Qly Leu 3er Leu Leu aer Leu Pro Trp lie Tyu pl-o Fix; alv. He Ala 

405 410 413 

tea atg aaa gtt cgt. gca tea j.ca aac get ttc tec aca tgt act aat 129ft 

fcer Met Lys val Arg Ala 8e>r 'ilir Asn Ala Ptie £er Th? Cys Thr 

420 425 -130 

tgg ttg tgt aae ttt gcg gtt gte a-^g ttc asc cca ata Ltt att gga 13-l-i 

Trp Leu Cys finn. Phe Ala Val Val ::ct Phe Thr Pro He Phe lie (Sly 
435 443 J45 



oag tec ggt tgg ggt tgc tac tta Ctt ttt c;ct gtt atg s,at tat tta 



WO PCTYUS2M4/01 1 SS8 

Clr: EOi- Gly Trp Gly Cys.Tyx l.eu Pllfi ?he Ala Vil Met A311 TyE Leu 



t&C <4tt ;;ca gtt aLC ttc ttt E^U Lat; uuL gaa lllju ;jee gga aga agt 

Tyr II^ E>ro V&l He Phe Plia Ph-2 Tyr ?rr> Rlu Thr JUa raly iirrj s e :r 
465 475 43C 

ttcf g^a ilLC oat; aLc it<i Ltt gc-t aaa cca tac gag gat ggc act 

Leu Gl\i Glu He Asp He He the Ala Lye Ala Tyr Gin Asp Gly llir 

4ftr> 490 495 

esiKi eca tgg aga gtt get aac oat Ltg ooo aay tta tec eta caa gaa 

Gin Pro Tip Ai-y Val Ala Adii His fceu Pro Lys Leu Scr L&u Girt Gilu 
F0O si.j 

qcc gaa gat eat gee aat gea ttg gg = tct tat gaa yi- gaa atg gaa 

Val OlU Asp Hie Ala Asu Ala Leu Gly Ser Tyr Asp Aap S1.U Met Gill 



oiy t|Lifi ttt cjgh g=ia gar. aga gta, ?jaa a&e ace ts-.fc aac caa att 
Lya (3lu Asp F>Vii? Gly Glu AiSJ> A^j Vsil Gin App Til= 'IVr Jicn Gin Ila 
530 5JE 54 D 

aac ggc gat aar. teg t"t agt tct tea aac ate aaa a£t gta gat dOd 
Ann Gly a=ii teu Ser Bssc Set Sei fteii He Ly? Asn Glu Asp zhr 

5 50 555 

gtg ;.ac gat aaa gaa *ull t,tt gag ggt tga 
Val Asn Acp Lya Alu Aau ?Ss Glu >oly 



■;210> 51 

<2ii> see 

<212> PRT 

.^aecharoiuyctjL; eerevisiae 
^400> 51 



Met Lye <\f7p Lyo LCU SO£ Aau Phe Lys Sly Lys Phe lis Sear Axrg 



WO 



Thr Sei" Hi 9 Ti-p Gly Leu Thr Gly Lya Lya La<u Arg Tyr Fhe lit; Thr 



lie All Scr MoL Thr Gly Pha Ser Leu Phe ely Tyr Agp Gin Gly Leu. 



Her Ala Ser Leu lie Thr fily Lys Gill Pit Atln Tyr Glu PL'S P~u Ala 



Thr Lys Glu A&a Gly Aap Wis Asp Arg His Ala Tbr Val Val Gin Gly 



Ala Thar Ulur Her Cys lyr Glu Leu Gly Gys Phi Ala Gly Leu fhe 



val wet; Phe eys Qly Glu Arg He <2ly L;-3 p~o Leu lie Lee Met 
mo ICS iid 



Cly Ser Val lie Thr Us He Gly ill* V=H Tie £er Tbr Uvs _^lsi Phe 
115 i. ' 125 



Arg Gly Tyr Try Ma Leu Gly Gin Pte He He 61y Arg Val Veil Thr 
13i 135 140 



Gly Val Gly Thr Gly Leu A3I1 Tbr Set" Thr Zla Pro Val TJ-p Gin Ser 
1*5 150 155 IfiO 



Ciu Hit Ser Lya Ala Glu ian ftjeg Gly Leu Leu Val As* Leu Glu Gly 
I6!j L70 175 



Ssr Thr Tie M =i Mif» rtly Thr Met Ho Ala Tyr Trp He Aap Phs (31 y 



WO 

ISO 
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ISO 



r,OU Ecr Tyr Thr Asn i!er Her Val Sin Arg Hie 3?j:q Val S^r Mst 

195 200 205 



Gin He Val Phe Alp Lev ehe Leu Leu Ala Phe Met lie Lys Leu Pjto 
21U 215 220 



Clu Ear Pro ATJ T'rp TeiT Tie fl=rr -Tin AT 3 ThL- 13 lu <Slu Ala Arty 

2-t.Fi 230 23 5 240 



U'yr Leu v=l G-ly -hr leu Aap Aap- Ala Asp Pr^ Ssn Asp \ilu (ilu val 

245 2bg 255 



_le Tiiz Glu Val Ala Ket Leu Kif? Aep Ala Vc.l Aan Arg Thr Li-ii Hits 
2^0 £65 270 



Clu Lya Hie Ser Leu Sev Ser liCU PllC Eur- Axy Cly Arg 2cr Gin Aan 

2?5 ISO 2!lft 



T,en (TIti Arg ill => i,*n lie Ala Ala S=- Thr: Gin Phe Pie Gin Gla Phe 
230 395 3^0 



jrnx ffly t.!v-B to Ala Ala He Tyr Tyr Ser Thr Val Leu Phe Asa Lys 
310 315 320 



Thr He Lyc Leu Atip Tyr Aug Lqii Met n= .n.e c-ly Gly val Phe 

325 j'JO 



Ala Thr Ha Tyr Ala Leu Sar Tnrr He Gly Ser Phe Elie l.sni Jlc 
343 345 35Q 



WO 



134/7*2 



Lys Lju Gly Ar3 Arg Lya L^n fhe Leu Leu <3ly a la Thr Gly Gin Ala 
"■.<;•> -ii-0 3S5 



Val Her Fhe. Thr lie Thr Phe Ala Cya i,e»u Val 3yc Glu Afi;i lvo sin 

570 375 330 



Afcii Ala Axg Gly Ala Ala Va.1 <3iy L°-i Pho T,i;ti ?he lie "Thr- Fhs Fh? 
285 330 335 400 



Gly Iiiu Ller Leu Lgu Shot Leu W'ro Trp :.ls Tyr !Hro Pro Qlu lit Al* 
40!> 410 



Ssa: M33 Lys Val Al-g Ala Scr Thr Aaz) Ala Pie Seu Thr CJys 'ITir Asn 
4.30 4^ 4"ja 



Trp Lau Cys Aail Plus Ala Val Val Met Ph= TTnr Pro T.-e hIih Tl f. rtly 
435 44t> 445 



Gin S2r Gly Trp Sly Cje Tyx- Lev ?he Ph= Ala V2.1 Met Asn Tyi: Leu 
■150 455 460 



Tyr He Pro Val lie the "he Pb-s 'lyj." Pre 31 tl Thir Ala. Qly Arg 3qx 
<165 470 4.7£ 45 0 



Let Glu Glu 11= Asp He lie Plie Al.a J.ys Ala Tyr Glu Asp Sly Thr 

413.5 490 4£5 



Glr> Pry Tip Axg VaLl Ala Asn Hie Lsu Pro Lys Leu Ear Leu Gin Gl-J 
ROD 505 510 



Val Glu Asp His Ala Asn U 9 LfiU Cly Ser Tyr ftaip ?.cp Glu Met 51 'J 



Lys Qlu A*=p Phe Gly Glu Asp At^ Val Glu flap Thr Tyr Am Rln Tie 
530 535 540 



£an Gly Asp Auii Sei- 9er Ser £er Ber Ilti Lye Arm Glu Aap Thr 

S4=b 550 R5E> 560 



Val Aan A*p by? Ala Asn Fin Glu Gly 
5SS 



<211:» 4iJ 

^Sij :■' Facoh&roro-oss cerevisiai- 



■u;i2[» 

<Z21> CDS 

<222> I1J..1133J 

<-H>0> 52 

atg gag ^r!c s*t ttt tec ttc gac teg aat tta alt ytt att ate att. 
Met Glu Thr Ain Flit aei- phs Asp ser Asn lju He Van. :a.e He He 

15 20 15 

ace adg ttg fc-.t gec aca aqa att att get aaa c.^a ttt tta tct act 
He; Thi? Jjisii File Ala Thr Aig He Ho Alii Lye Arg Fhe Leu SOr Thr- 



ees aaa atg g^a tac dag ga= scs gtt get -at: ;:ta aag gat ctg att 
Pro Lya Met Vcl Eer His Sit Thr Val Ala Hid Val Ly.? fisjp Leu Ila 



grjc caa aag gaa gtg LLs gtt gca gvz a.-g aeii tae t[je cct t3 = tgt 
Gly Gin Lyu Glu Val Fhe Val Ala Ali Lyrt vht Tyr Cys Pro Tyr Cys 



WO 



aaa yt:L liliL thy hct ac:c rr.c ttc OSfl gaa ttrg gtt COS asia C02 

r,y=. iji? 'i^r f,(?i.i yer 'Ph:c Leu Ph* Gin Glu Leu Asn val P^o liys Sei- 



aag gos etc gt3 ttg gas. tta gat g=aa ar.g a.gd ait tc=. gag att 
Lys Ala Leu Val Leu Glu Leu Asp Glu Met Ser Asn Giy Ser jIq Hi 



L-aa yaL- gut fcta gaa gaa atr: teg ggo aw aaa ar:t rta cot aac gts 

Gin Asp ills Leu Glu Glu He Ser Gly Gin Lys 0"hr Val Pro Aan Val 

100 105 110 

La\2 aL^ iStL yyu nag c:ac: ahh ggt. gg~ s^r: agn gst 1~.1".g g.^ net ttg 

?yr 11= Aan <Ily Lya llxp. I H «S Gly Gly Asn ;jer Asp Leu Glu 'Sir Leu 

lib 12Q 12B 

aaq a=,s asc ggc aag tts. get gaa ata ttg aag ccg eta ttt caa. teg 

Lys Lys Asn Cly Lys LGU Ala Glu He Leu Ljb Pre Val Phn: fitn 

1J0 :L35i 140 



<510> 53 
■i211> 143 

t-2l J ^addhauDDlyd^a tJerevieiae 

net Glu Thr Asa 7he r,er Pha Asp s=r A=.n n.p lie ' is M.= 

lb 10 15 

Zla ttir Lelu Phe Ala Thr JVrg :rne J.le Ala Lys Arg I?ho Leu Sor Thr 

Pro Lys ISat Val Sen Gin Glu Tlir Val Als Hie Val Lye Aep Leo lid 



Gly Gin Lye Olv. tfal the Val Ale Ala Lys TSir Ty^ Cys Pxi? Tyr Cya 



WO 

50 



55 
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60 



Lya Ala Thr ±.e« £!er T2ir Lau ^he 3ln Qlu Leu Asn Val Pro Lys S&ST 
65 70 75 EO 



Lyp M.a Leu Val Leu t-J.U Leu Asp <Jlu Met Ser iian Gly flei- Glii lie 
S5 90 95 



oIti ft R p Mr, i, en G\v r-iii n«? ser «ly Qln Lys Thr vsil :?ro ?.sn val 
100 105 no 



Tyr lie Aan Gly Lys Kts lie Gly Ely Asn fle-r Asp Leu tilu 'i'hr ^.eu 
115 1.30 125 



Lys Lv'3 &BH Sly Lys Leu. J\le. Clu lie Leu Lys Pro val Flic Gin 
13 u LIS 140 



*211> 42>5 
-■:213 s. DBS. 



CDS 

<222;> (1) - - (425) 



^40C-- 54 

atg asa tgt cac «cg saa. egg acc et~ gee ttc ttg gcg acg aza ct- 4fi 

Mat Lys Cys Hid Ala lya Arg Tbr Leu Ala Ch= l,en Ala 'ITitt Ala Leu 
1 5 "_0 15 

ccc eta tct gga aaa sgc tiga gci Lgu aire cgL act; caa age ttc SS 

Pro Leu Sor Gly Lyt Sar Arg 7ila Cys Tlir Arg Thx Pre Gin fi=r Pile 
20 25 30 



■ got tea ggl; LLu egg gua gca gr:g ncg ttt Ctt tt.r. tec CgC tgC etc J,. 
Ala Bar Cly Plus Axg AT 3 AT a Ma Pro Pjie Leu Phe SSL" Arg CVa Phe 



ytic cLt tgt aLt ast est tgc gca ctt ttt cac ttg cea hah teg thr: 
Ala Leu Cye ~le Thr Hia Cya Ala I,fiu Pile Hid Leni Jro Tyr She- Flue 



acc got tec tct LLtl t«fc Ltc: ttc gte ttt ttt cgt ctt ttt citt aid 
Tlir Gly Phe Ser Phfi Tyr Phe Phe Vpl ths She Arg L-3U Fhe Leu His 



tgg ats t^C get LLl Ly u uLL Lyu aaL ayu aua Lat gfcg tat ata tat 
Tip II -a TyjJ Ala Ph<= C.yr. Tie dyn R nn Srt ^hr Tyr Val Tyr lie Tyr 



aag eaa gtg ttg age ttg cut gtc aaa tec tec atg tgL cot tut rj^t 

Lys Gin V^l Leu &er Leu Puo Val LyG Sor Scr tfet Cya Pn:r> Ser *.rg 

ICO 10 5 1U> 

eta tct fcgfc tct <fhc tgg tat aga gta it-it ULL ac-a LaL' at*, ts.c gta 

B=u Sex" Cy? £sr Val Ti^- Tyr Arg V*.l 11= L=u Tfci- Tyr lis Tyr Val 
115 13 P 1S-5 

aat tct- tt.r. cgc tgg eta gtt cgt aas can etc ctt tec tag 
His Cy.S Fhe Arg T^-p Leu Val Arg Aen Leu L£U S;r 

133 135 140 



<211> 141 
<212:> PRT 

*--£13.> SaccliLironiycea cerevipiae 



Wet Lys Cys His Ala Lys Aug Thr Leu A] =s Phe T.eu Ma T37.r Ala Lsw 



Pro Lei 3e:r rtly I,ys i!F,j: A-cg Ala Cys 'j?hr Aug Thu Pro -3ln Sen.- PLe 



WO 



Ala Ecr dly Ph2 Airg Ala Ala Ala Pro Ph= J..kii Phe Ssr Axg cys Phe 
25 4fl 45 



Alii Leu C.ya IIh. TIlT Hid Cya Alii :i.,e:i Phe Ilis ?.*?u £rO Tyi Stir Phe 
i>» .Hh 60 



Tlli- Gly Plit Stdi.- Phe Tyr Phe Phe VliI Fhu Plu2 Ai.g Leu Phe Ltu HIl: 

*s 70 y-i rtfi 



Tcp lie Tyr Ala Phe Cye- lie Cyc hen Ser Thr Tyr Val Tyr Hi Tyr 

B5 90 E>5 



Ls'U Yal Leu S«r Ltn Pro V-al Lyu Set Ser tfet Cys Pro Ser Ar;j 

100 105 110 



Leu SEr Cys Ser Val Trp Tyr Arg Val He L=u TJjr Tyr lie Tjt Val 
115 12D 125 



His r.iyp Fhe Arg Trp Luu Yal Arg A&n Kis Leu L^u 3 sir 

13 0 13 5 140 



<21U> L.6 

<211> 14EB 

^12-- DtK, 

■:£13> Saccharoraycc^ cerevisiae 

--.221? CDS; 

■v222?- (1) . . U483] 



U0/7fii 

atg Siaa aet ^at =iga tta ctg att adu get tcu CUg gag aca tgt anc 
Mot Lya Thr Aap Arg Leu Leu lie Aan Ala Set- Pre tflu Thr Cye 'llir 



aag gqa gat tret qaq atg gat act atg gat set att gac aga atg sea 
Lys Gly &cp Ala Gin Mot Asp Thr Wet Aep Thr lie Asp Arg Met Thr 



tea gtt aaa gtt LLa. qcg qaa ggc aag gta tta age aae tte <?aa gaa 
3er Va.1 Lys Val Lea Ala Sly Lys Val Leu Set Asa Phe fl"v Gl.U 



erg ggc tta atg agg tg= grrt tat cat gat gca aaa aau tyy yLe aya 192 
Pro Gly Leu Met Arg- Cys Sly ^Tyr His Asp Ala. Aaa Trp Val P.rg 

50 55 SD 

aga tta teg age gaa aca att gtc ggt gag gac acg ngt Eiat tta tac £40 
Atg Levi Ser ser Glu Thr lie Val Gly Glu Asp Thr Ser Asn Leu Tyr 
$5 TC 80 

cifia ttt tat gt-t gat act gca ta? gat gta agg net ttg ag-s aag gat ZB8 
Pro fc'he Tyr Val Asp Thr Ala Tyr Asp VaJ. Aug Atg Leu Aiy Lyi Ady 
50 95 

utt ata aat get aag gtt gac ttg cafl gtt g=a ctg ata at a ate 335 

Leu lie Asn Ala Lya Val Asp Leii Gin Va2 Glu. Aj=ii Leu lie He He 
100 105 HO 

^gc aat att a&l sat att tec act gta ttt etc atg aga goa g-g gtg 3(M 
Cys Asn Hid Ajjh Asp I.I.e S-sr Thr Val Pie lai. Met Arg Ctf.n Val v*l 
115 123 us 

gea tgg at-3 tta cgc f.at ttg gat tea ata act gLa tilt: gta caa gat 432 
Glu Trp He Leu Arg Asn Fhe His Skx lit Thr Val Tyr Val Gin Asp 

130 135 140 

att tt- aaa aag ten ict c.aq -ft get gtt ggfc gap etc tgc aaa gap 490 
lie Pht Lys Lya £Jer 'liar Sin Phe Ala Vftl Sly Asp Leu Cya Lys Aep 
145 ISO 155 ieo 



dyu tiat tgu a.gt aaa aac aga gta aag tat tgsj tei aaa gaa ttt gtt 523 
Srz: Aar fiys Apr r,yp a^n ^rg Vftl Lya Tyr ?rp £ar Lyg Glu FJlS Val 



WO 

1G5 



170 



PCT,TJS2ftfja/oiim 



aa-a eiaa cae gat tea ttc ttt r?ac ttg a.tg att a« Sta ggg ggt gaz 576 

Lya Lye Hie AfJ? 3er Pha Pha Asp Leu HeL Tie llir Leu Gly Gli 1 7i£jp 
183 1SB 130 

cga act gtc ctt ttt get tea tct ata ttc acg asa qat gtt ccg acg $24 

Gly Tlii V=l Lea Phe Ala Set £er Ilu ?He Tim- Lys As£ Vul Pre Pro 
195 2QQ 205 

act gtt cca ttt gec ctt gga tc-a tta gga ttt ata aaa aat ztt gaa 6Va 

lie Val Pre Ph^ Ala Leu Gly Ser Leu Gly Pha Leu Tin Asn ?Le Gli 
210 215 220 

t.f.t- csa p,at ttc siaa gaa -^cg ttg aaa cat ate; tta aca gat gag gtt 720 

Phe QLn Asn Ph-s Lys Glu Thr Leu Lys His li= Leu Thr Aap Gin Val 

225 230 235 2-15 

C^t at- aat tti. Qga atg agg ttg ces igc aaa etc tan cgt aga Fiat 7fi<5 

Arc) i:.H As*n Leu Krg Jlfct r.=^i CTn l>yp liUXT lye Arg Arg JiSll 

245 253 255 

aaa t:^:a gaa att gat gec gca art ggg aga ata tgt tan atn gat aif" 

Lys Pro fti-.i .THs Asp M» Ma Thar Gl.y Arg L-ys He cys Tyr He As? 

2t>U 2 1.5 270 

ttc ate tec gaa est cac gta ttg aac gaa gta acc ata gat aga ggt ?a4 

£>Le lie Ser Glu His flis Va2 Lsu Aan Glu Val Tlix ll& Asp Axg Gly 

275 2S0 28* 

cca g=t cct tgt tta tec eta tta gaa etc tat ggn anc gac tea eta ?12 

Pro Ala Pro Cys Lau fier Ltsu Leu Glu Lei.-. Tyr Gly Aemj. Aep 3er Lsu 
290 235 3 0 U 

atg i^r. aacj gtt cag gga gat. gga ttg att gtt gee aeg cot acg ggs 950 

Met Thr Lys Val Gin Qly Asp al : ,r L^u He Val Ala Ttt- Pare- Thr Gly 

3C5 310 31E 331) 

tec acg gca tac tea ttg agt gca. gga gga tct tta ata teg eca aa: 10-rhB 

Set Tfrr A?.a Tyr Scr Leu ecr Ala Gly clj- Set Leu lie Bar Pre Sei 



gta titit gcc ata gng gtg a eg cct ata tgt tct =at act ttg age ttt 1056 
Val Abzl Ala lie Ala Val Thr Flo Ha Cys pro Hie T£r L-u Sur pta 

340 345 

agg f.n- ata att tta cca gai age atg gaa tta aaE. gtL at^ gta gaL 1.10-1 
Arg ?ro lis Zle Leu Pro Asp Se fl - Met Glu Lau Lya Val /irg Vfi.1 Ae"? 
3S5 360 jfro 

atg aac tea aga ggg ;=cg teg tgg gtg aaL ttt rac gga aaa gat aga 1152 

Hct San fTRT ftrg frly Thr S<*r Trp Vat Asn Fh« a=rp Gly LVi Aup Ary 
U70 375 39C 

gtt gut ttg aaa cag cgt gn^ tat gtt g^g at a act gza age ccc tat 12 50 
Val tlLu T,f.-:t ir/B win my Asp 'l'yr Val Val lie Thr Ala Ser Pre Tyr 
JS5 390 395 403 

Lc-g yta ccj act ate gag tct. gae agfc fgaa -tt ttt gaa act ate 124B 

Bar Val pro Thr He C-1ll 9e" Ser Ala Olu Fhe Phfii -31 1± 3t=r He 

41D 415 

agt aaa sat ctt ar.t tgg aat gan cgc gaa gag cag aag <ic& ttt cr=& la?*? 
Ssr Lya Aon L£L' Aan Tup Asn fcsp f.rg Glu Gill Gin Lys Pro &Le Ala 
■aJitr 430 

cat aut etc Lej u'jd atiy. i,=*t cag gaa aaa tat aga tt?. cjiti it a. trig U-ii 
His lis L^du Shi F;ny Lys Asn Gin Gilu Lys lyr Arg Leu A^p Gei: Sor 

<S35 440 445 

aaa aat ^Qa aa; gac ace ata agL aaL uuc etc gag agt tea tgc ata 13 92 
lys Aan Glv Asn Asp Ihr lis 3=x: Ash Pud Leu Glu Ser Ser Cys He 
450 4 5S 460 

age tea gat gca eaa gat gag cag agg aaa tec njta a eg gaa aja gaa 1440 
2or =Jfiir App Ala Gin flap Slu Glu Arg Lye Ser Val Tin- Glu Tlir Gin 
■155 470 4=7? 4S0 

aca gaa iiLa gtt gtt gaa egg act egt cag get eat ttt gca ate taa 14a 3 

Thr Glu He Val Val 01 11 Arg 5h5C Arg Gin Ala Ilis Jfhs Ala lis 
46 G 4 SO 435 



■=212:- FET 

<213> S^^^iliLL jinyeet;. tltrevisiae 

He- Lys Thr Agp ftrg leu Lsu lie as»n Alu Ser ?ro Glu Tin- Cys Tim- 
1 E in lti 

hys Qly Asp Ala 31 u Mat Aap Tlir Met ?isp Ihr lis Asp Arg Met. Thr 
20 25 3D 



Her Veil hys Vtil LSU Ala Glu 3ly Lya Val Lau Sar AaiL Phe 31 u Glu 
35 CO 4b 

Pro Gly 1*511 Met iiirg Cy°, Ply Tyr ? ftsp £1^ Lys 5*511 Ti:p W=ll 
5C 5!> >3B 



Arc r*>u rter Ber cilu Tftr lie Val (rly Ulu Asp TJir Seir Asn Leu 'IV 1 -" 
OQ 70 75 SO 



Fro Fhs Tyr Yai Aep "Car Aid Tyr A^p Val Artj Art? Llu Ary L^a A:iy 

SB G-ft 95 



LSU Ila ASn Ala Lya Val Asp Leu Gin Val Gin JVhil Le'j He He He 
ICO 10 hi 1.1 fj 



CVS, Asn Ilia A£u Aap 1 1*5 Ser Till- V*l Phe Le^i Mat Arg Glu Va.l. VaT 
115 13G 125 



Gl-s Trp He Lisu Ar^j Asn ?he Hie Str lie Tbc Val Tyr Val Gin Asp 

130 135 14.0 



U4/7fii 

He rhc Lys Lya Ssz: Thr- Gin eho Ala. Vsi Gly Leu Cys Lys 7^ 
145 150 155 ISO- 



Bar Asn Cys \.yn aeu Arg Val t,ys Tyu Tip Ser L^ti Glu Plufe Val 

1«5 170 17S 



Lye Lys Hie Asp Ssr Phe Phe* Aep Leu HeL He Thr Le-j Gly Gly Asp 

IRA 1B5 150 



Gly Thr Val Leu. Phc Ala 3cr fiei? Ue flie ThL- Lys Aap Val Pro Fr< 



lie Veil FXu Elie Ala Leu Gly Scr L3U Gly J-he Leu 'ilir AEi.1 Phc Ql -j 
210 21D 22C- 



Phe Gin Asn Phe Lyc Glu Thr Le=ti r.yp TTi = He Leu Thr Asp Gi-.i Va.l 
230 Z3 n 243 



Arcj lis Aeu bsti Ary Kal Ary L«u Gin Cys Lyc Leu Tyr A*£f ft=n 

^■3 5 25 C 



Lya fro Crlu He Adp Ala ftla Thr 31 y Any Lys I_Le CyB l*yr lie Ajp 
2S0 265 27C 



Phe He Scr Glu His [lis Val Jeu ASI1 Glu Val Thr He Asp Any Gly 
27E 230 235 



Pro Ala Pro Cys Leu Set: Leu Leu Glu Leu Tyx sly Ann risp Her Lsu 
3 50 23 5 J 00 



Kftt Thi: Lya Val Gild Gly Atip Gly Le±ul He Val Ala Thr Pro Thr f4ly 
315 310 3 1.5 3iC 



WO 



Ear Ti-r Ala Tyr Ser Leu Ser Ala Gly Gly Lau 1.1= f^r Fro ter 
325 'JJQ 235 



Vai fiBn Jila lie Ala ViQ rhr rra .tie Cyx Fro ^""s JJ! 'l"- r Le11 3er f' ; ie 

3^=0 345 35S 



fire Irn lie lie Leu Pro Ziep Sei tfiiL Glu. Ll-u lya V;il Arg Val Asp 
355 



Met ASH Ser Arg Gly Thr Ser '.Tip Val hc-n Fhc Aop Gly Lys Asp Ar 5 
3.70 375 .-i^fh 



Glu :,su Tys Gin Gly Asp "yr Va.1 Val lis TJix Ala ssr Pro Tyr 



t'Jfir val fro 'Lhr lie Gin Sor Set Ala Ser 3Iu Phe Phe Glu Sti- lid 

J 105 410 415 



Ser LyiG AJ11 LOU Aiil "Ftp Aan App rtrg Glu Glu Gin Lys Pro PH& Al=< 
420 4-2 5 i3 0 



Hl3 He Let! £e:r Vro JjyB Asn Gin Gl^l Eyg Tyx Airg I^u Asp Ser Ser 
^40 445 



Lya Aan Gly Asn ftsp Thr He Ser fisn Dro Leu ^sr He? Gyfj He 

450 455 4(>0 



aer Ser Asp Ala Gin Ajsp Glu <31u Ary Lya Ser Val Ttnr villi TVr Glu 
455 470 475 .Vrt-.l 



WO 



PCT/iTSsnca/oiisss 



•Zlir Qlu He Val Val qi u fog - nl? flrg <ilT1 a t _ uifi plie Ala ij = 

<210> 53 
<2ll> 1125 
<212> DNA 

■iJi:L.'j> SaecliiojcrLycc^ ctineviaiae 
<220> 

^222> (1).. (11251 
<40D> 56 

atg agg at a eag teg ctt ttt gtt tta ttt a at gtt f cc iie ate gca 48 
Met Jirg He (Jin Ser Leu Pina val Laa Pits Asn Val Ala He He Ala 

J. 5 ID 15 

tga tiu 3 tat cca tar. gag cct tta agg gtt tta c.sa gta gga gay iii*. &S 
Trp fier 'lyr Pro Tyr Glu Pro Leu Arg E-eu Gin ^il Gl* Gin Aun 

2D 25 3D 

yag gta atg gag gtt. esc gaa tea csaa aftg rta sac tta cgs. p.ga aga 14J 
Glu Val Met Clu. Val itIh Sfii" Gtn Lys LGu Aan L=u Arg iVir-gs Arg 

35 -D 45 

ggt gt~ aaa Lbu ttt gat gtg acc aaa cac act =LCJt ULc tta err. -t<? is- 2 

Gly Val L^a Fjit Phe Arp Val thr Lys Hig Thr Ser Fhs T,st.t ^to 
5C 55 (sQ 

ttt aa? aag gag rraa gag cce aca gta cca acg Liifc aac tat cct cct 24 3 

Phe Asn Lys Sin Glu Glu Pro Thr Val Pjtcj Thx Tyr Apn Tyr Tro- Pro 
S5 fU 75 BO 

gag ata teg aac aaa gta gtg gat gat teg att aag aat at= gac Jfig 
Clu Ho Ser Aan Lys «1« V&2 Val Asp Asp Sou He Lys Aan He Atip 
So SO S5 

i.ay yyc- tut atg cac aag aac teg gaa aag ttt ana aqt t.-.t tac ace 3 36 

Lys Gly Ser Hfit Hi r T..yo fign L^-U Ala Lv3 Phs Thr IieL" Phe TyK Thr 



wo xifimmn 

100 



U7/7fi2 
105 



PCT,TJS2ftfja/oiim 

110 



cgt t=.3 tac aag tvv yaL ggc ttt gaa ttt gcc gag kgg tta gi^t .^B4 

Arg Tyr Tyr Lya Ser hep Hi n Cly Pile Gin Ser Ala Glu Ttt- LfiU Ala 
.1 15 120 125 

gca tujt ate gut aat att aca aaa gal: &LL utij uaa gat acg ttg act 452 

Ala Thr lie frl^ Asn lie Thr Lys Asp lis i«-ro Gin Asp Thr Leu Thr 

13 0 140 

a-tt gaa. cat ttt gat s&c aas g&a tgg astq caa tii, Ll-li att gtc <iE50 

lie Glu His Tins. Acp Hie Lys Glu rrp Lys Gin Tyr fi^r lie lie Val 
1-15 150 155 160 

crrt gtc acg gga tct a.ct ous. gaa git att at a at a att ggt tct 52 a 

Arg Val Thr Gly S^r- Thr £hr tro filu Asp He Il£ He lit? Gly Per 

16* 170 175 

caL Cf.fi geit tct ate s.tt: ctg r:t?. C5g CJa. LCJ ata atg gca get coa £76 

Hia QI11 Aap Ser lie Asn Lej Leu L«su Pro Ssi- 11^ Met iila AlE Pr; 
ISO 185 190 

ggt gcg qac qac aafc gqg tea ggc acq jjtg act aat atg gag get ct^ 624 

Gly Ala Asp Asp Asn Gly 36r Gly Thr Val Thr .'ion Met Glu Ala Leu 
135 300 205 

ag&. tta t*.t acg gaa aat ttt ttg ung aga gga -r.fc aga aac aao &72 

Arg L=u. Tyr Thr clu Asia Phi= T.eu T y? Arg f.-ly F3ie Arg Pro Asc Asn 
21D 215 220 

act gfcg gsa ttt Jac; ttt fcaz tec g<?? gaa gag ggg gga ttg ttg rj;rt '.'20 

Thr val Glu Phc Hia Phe Tyr Ala Glu Glu Gly Gly Lsu Leu Gly 

225 HA\) 235 24J 

tct ct- gat gtt ttt aca yc: tat gc? aaa cag «aa aoig cat gtg aja 7tifl 

Ser Liu Asp Viil Phe Ttr Ala rye Ala Lyc- Gin Lys Lys Hia VeI Arg 

215 250 255 

gcg atg ctt cag crs. gaa &tg acq gga tat gtt tct gat cca y^a yat 515 

tl a Met Leu Gift Gin Asp Met Thr: Gly Tyr Val Bar Aap Pro Glu Asp 
2*0 2fi5 270 



WO PCTYUS2M4701 1 SS8 

ua/7tii 

f.at. S~-9 SS9 ate gtc acs ejsc tac act act ccc gsa tta &ct gal ac4 

Glu His Y&l Oly lies Vjt.1 ?hr Aap Tyr Thr Thr. Pro Als Lsu. The Asa 

575 2flO 2B5 

ttt ata aaa eta att ate aa-; tct zat bec act cct tac a. a g gat 512 

Phe lie Lye Leu lie 11= ftcn Scr Tyr Leu Ser lie Pro Tyr Arg *;B3 
290 23a 100 

a=ri caa tgt ggc: r.at got tgt agt: gat cat ggg age ^cc ace aga aac 96 ;> 

Thr Gin cys oly Tyr Ala Cys Ber £ & p His <31y ,??r Ma Thr Arg Aa=i 

3DU 310 SIS 323 

gga ttt cc^t. ggc zee: ttc gtg fttt QUA acjt gnu ttc ana aiag act aac 1003 

yi.y t^he Pro Gly aer Pha Vsil He Giu Ser GIj Phs Lys Lys Thr Aaci 

325 330 335 

aag tat att €i€ figc aoc atg git set ntg gac- aga tta agfc otc get 1G5S 

Lys Tyr He V.iz Ser Ttr N=z. Asp Thr Leu Asp Arg L£u S^r Lsu Ala 

.".B 3-15 350 

□ at atg gcg caa eac aca aaa g-.t gta rta ggg gts. ate att aas c.t.r. 1104 

Hia Hit Si a Gin ]I:Lp Vhr J, ye :1» V&l Leu C-l> Vai lis I!* Glu l?.-eu 
3** 3 en 3 65 

ggj Lu- -^y Luu ge- t?g taa 
&n.y Sht Tj-p fer Ale Trp 
370 



e210> 

■sill* 374 

=212> PRT 

=213> LSaccnaronycies CSreviaiae 



Met Arq lie C-In Ser Lau Pha Val Leu Phe Aan Val Ala He He Ala 



Tip Ser Tyx Fx-o Tyr Glu Pro Lew Arg Val Leu Gin Val Sly Glti ftan 

20 30 



WO 



Gin Val Hat Glu Val Pjiu Glu Ser Glc: r.,ya T^.u Asn T.fin ^rg Arc Arg 

35 4G 45 

Qly Va.1 Lye Fiie ?Lie Asp VaL "lir L-ys ^H.f Ttrr Ser Pie Leu Pro Phe 
50 55 

- J he Asn Lys el.12 Glu Glu Pro Tht Val Pjlo Th±- Ty_r Asn Tyr Fro Pro 

55 7C '/*. SO 

Glu lie ije* Asn Lvs GIj Val Val Aep £er lie Lya Aed lie Af?p 

9 5 90 as 

Lys Oily 3er Met H:.b Lys ft.?n L«U Alit lya Phe Thj: Ser Phe "yr Itir 

100 105 110 

Arc) Ty* 'JVr i.yo Wei Asp His Qly ?he Glu Sex Ala Glu Tip L&u Ala 

Ills ISC- 125 

Ala Thr He >\Ia iien Ilo rhr Lyf* A*»p "1 = pro Gin Asp The Leu ™hr 

130 13<i 140 



lie Glu His PIub Aup His iyp (flu Trp tyo eln Tyr Ser lie 11= val 
US 151! 155 Id & 

A*g Val Thr Gly Ear Thr Thr pro Gin Asp He He He He Gly ;i=r 
ies i7a ns 



rr.is Gin Asp Ser He Asn Leu Leu Leu Pro Ser He Met Ala Ala Pro 
180 1S5 ISO 



WO 2IM4.W2398 PCT.TJSi20rj4/fll 1 SS8 

l.W7fi2 

Cly Alu Aap ADy Asn Gly Bar Gly Thr Val Hir ASn Mtit CSJ.il Ala Leu 
lOS act 2Q.S 



iittj Lsu "yx Tlir Glu Ayn Phe Leu LyG Arg Gly Phtj Atg Pro Aan Ann 
210 215 220 



Tlii: val (31u Phe His Phe Tyr Bar Ala Glu Glu. Gly Gly Leu Lei; tJly 

225 235 23E 7.40 



S&r Leu Asp Val Pbe "ftr Ala Tyr Aid Lyy Gin Lysi L^s Hia "vail Axy 
245 nso n.^tr 



Ala Met LCu Clll CLn Asp >3ct Thi: -31 y Tyr Val Bar Asp Pro G~-U Aep 
260 HoS 270 



Glu His Val Gly Va.L Thr fipF Tin- Th?; Pro Ala L*U Tbr i 

£75 280 2G5 



Ilfi ■yp ff? K7e .'isn Wei: Tyr iisu fie^ lie Pre Tyr Arg Asp 

a 30 2<?5 30-3 



?hr Cla Cya tly Tyr Al<i Cya Ser Asp HH.s n'y il.=t Ttrr Arg Apm 
305 vlO 3-20 



Gly Pine Prii Gly Ssr Pk= Val Hp. Sir. fip-r G'.u ?he Lys Lyn Tbr A311 
3 25 3 a a 



Lys Tit: Ha Eis Beit Tkir Met Aap Tlii- _.eu. Asp Arg Leu Sex Leu Ala 
3*0 345 350 



His Met Ala Glu. ilie i'fcjr Lys He Val L=u (fty Val He lie Olu L-SU 



"3 55 3 60 



fly Ser Trp Ecr Ala Trp 

370 



i213> Sacchai-omycee cerevisiae 



<221> CDS 

^i^2> !l) . . (1470) 

*:4.0Q> 6C 

atg ?r:a a?.a agt £fat L ! .iii LLci LLL gat aaa fctc aac aac aaa cat gga 

KsL Eli: Lya Ssr &ap Leu Leu Phe A&p Lys Phe ^Sll i'.sp Lye Ei& Gly 

15 10 15 

aag trt eta gtt ttt ttt ggt add ttt gta gat acc cct aaa tfca gga. 

Lys File Leu Val Phe FUe Gly Tlir Pile Val Acp Thr Pro Lyti Ll:u Sly 



I c;Lg aga Lil-.:: agn gag sag aca tr.t- gtt gga gtt etc aac gga ate 
i 7,mi Hi-q ttr Arg <t!u Lys Thr Ser Val Sly Val L&u. ?.an Gly lie 



ate agg tt- gtg a.^r; aga aat tea etc gat cct gtc aaa gat tqn :ta 
II h i-'be Val A,!;d Arg Asa Ser Leu Asp Pro Val Lya jijap Cye Leu 



yaL cac ga": agt age t^a tea cca gag gat gtc acg gtg gtt £ac = 
ft&p Ilia Zisp Ser Ser Leu &gi Pro Glu Aap Val Thr Val Van. Afrp j 



sttt cjga aaa qa; aaq act cga aat aac age ttt Lat LLL ciua c-yt ttt 
lie Gly Lyg Asp Lys Thr fiicg ASH AUjI Sat- Pha Tyr Fhe Pro Gly ?he 



WO PCT.TJSi20rj4/fll 1 SS8 

lW7fi2 

3tt gar? acfj c=t a?C rrah gtc! Ccg caa tat cea aat fjtc gg;! gta ttt ri^tf 
Vet.I Aap Til His Ann His Val 3er Gin Tyr Fro Abu Ve.1 Gly Val Pne; 
100 10B 110 

ggg ash hat arte ctg ctg gat tqq eta gag aaq tat ace LL-j gtc ata. 3S4 
Gly Asn rner -hr Leu Leu Aep ^rp Leu Glu Lyti Tyr Thr Phe Pre He 
11C 120 

gas. gee gca eta gca ^ac gaa aat att pr<^[l ?Ttt tac aat aag 432 

Glu All Aln T,ftn ?*la Asa Glu fitn Us £.l.a Arg Gin Val. Tyr Ami Lys 
131) 125 14C- 

gta at a age aag acg ctt t.r.r. r.ec ggt sea acg act gtq gut tac tat 480 
Val lis S<5r .T ivt? 'i-hr- Leu Ssr Gly Thr Thr Thx Val Ala Tyr Tyr 
14= 150 155 150 

•=iat at-J att gat c~r: sag tan act aarj etc ttg get caa eta age tec 523 
Art Thr "He Asp Leu Lytl 3-3 r Thr Lys J,,eu Leu Ala Gin Lea Sar Stir 
1*5 170 ;,75 

tta ttg ggg rag agt cti cfc- gtt 39s aas grg -gc atg gat ac;c aat 57G 
LEU LEU. Gly Cfln Arg Val Lau 1?b7 Hly Lys Vfli Cys Met Asp Thr Asm 

1. hi a ia3 iso 

ggt CC'C yciu LaiL Lii.L s.LL yan. get ?.Ct ?.=a act tec ttt Cf^.a Mfc ass f>.M 
Gly Pro C3"m Tyr Tyr lie Glu Asp Tfcr Lys Thr fier Phs i-ln i^er Ihr 
13 5 200 -^0E> 

gtg aan gtt qtt aag tac ata egg gaa a^c att tgt tat cec etc gta t572 
Viil Lys Val Val Lys Tyr II* Arg Glu Tin 11= Cye Asp Pro Lau Val 
210 215 230 

oat ci- ata gtg aca c.r r a agg ttc gsg dec tct tgt tct aca g^a eta 720 
Aan Pro He Val Tlir Pru Aug Phe. Ala Pro 3er Cys S=r Arg Glu Laii 
335 23C 235 24J 

atg Gil caq ttt? tec aag cca gtc aag gat gaaaaf: aha cac gtt saa 763 
Met Gin Oln T,r:i Se.r J.yp Lew Val Lya Aap Glu &sn Tie His Val Glzt 
245 2b0 255 



acc cae ttg teg gta <jaL tia.y gay tpag ata cag tgg gtt caa gat tta ftlK 
Thr His Lau Sar Glu Aun LyR Glu Rlni Hli Tr-rp val Gin Aap Lau 



WO 

260 
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270 



ttt 2CLI3 gdik LyL gag age tat ECt g;a- tjta hsr*. gat: .^a rah qqg rrhg Bq4 

Phe Pra Glu Cyn tlu Sr;i- Tyr Thr Asp Val Tyr Asp Lyd Tyi: Gly lieu 
27i =30 235 

^Lu a.c=i gaa asa aca gta tt£ cat -gt att est eta aca cat gec 3i2 

Leu Thr Glu Lyc Thr Vcd Leu Ala His CVS lie His Leu Thir Asp Ala 
250 295 300 

gaa gcg 3gt gtg att aaa cag cgL uijcj LyL y^t uta tct cat tgt :cc 

Giu 7ila Arg Val tic Lys Gin Arg Ar^g Cyst tfly il« ger His Cys Pro 

505 .110 315 32C 

att tec aac tec tuL otg aut tct gga gag cgt aeg gtt ega tgg t-g iocs 

I la SfcK Atn S^r- Sei Leu Thr Ear Gly Gin Gyvi Arq Val Arg Trp Lau 
33.5 iJD 33E 

Ctg gsc caa ggc shs aag gtt ggL cLi g^c s.=<? gac gtt tvi g(?C ogt 105 5 

Leu Asp Gin GKLy He Li^ Va.1 C-ly Leu Gly Till" Asip Vil Sc* Ala. Gly 
340 34b 350 

cat te- tgt aqr: ata etc acc ace gga egg cag gec ttt gua gLE. 1.10/1 

Hip Ssjt Cys SSL* 11b Leu Thx Tlir Gly ftrg Gin Alti rh= Ala Val f,sr 

3fFi 

agg ca^ ttg go* itg ay-i yua i,ct gat cat gc?. aaa ctt tda ^tc -cc ilia 

Arg Hie Leu Ala Met-. Avg filn 'Ihr P.sp Ei& ALa Lya Is-j Ser Vai Sea; 
370 37S 3S0 

gag tqt! C!t£i LLL utt get sica atg ggn. ego. qca CCa. gt-= ttg cgt at.£ 12 30 

3lu Cys leu I'faa L£u .^la 'ifcr Met Gly Gly Ala Gin Vai Leu Arg Mat: 

355 390 3?5 400 

gat gag acc gyg act ^-tt gac gtc ggt aag cag ttt gac gr.t c;s 124a 

A^l> Gin Tlnx Leu (Jly Thr Phe Acp Val Oly Lye GIti Jlie A?y Ala Gin 
405 410 415 

a~g ate gat aac Eiat qdt ccc ggc tea aac g^y gat atg ttt cat tgg 123S 

Met Il<2 Asp Thi- Aan Ala Pro Gly 5er Atdzi Va.1 Aep M=- Ptia Hi 3 T??p 
420 425 430 



l.W7fi2 

t:ay uLia tidy tag a^.g gat caa atg cat «j:mj <3(tA gag C£.a ;jac| cat ggf7 

UliL Lju Lva CJlu Lye Sep frln Met Gin Clu Gin <Jlu Gin 'JIu Gin Gly 

taa g*<J eet tat aag aac oca ccg crtg f!tt act aat g.=.=i gac at? arc 

Gin Asp Frc TyX Lya Asn Prs Pro Leu j&U Hit Xan Glu AHp He He 

450 45b 460 

gca aaa tgg ttc LLi; sac ggt cat gat cgc aac acc act aafi gtt tgp? 14 

Ala LyU Trp Phe Php. Ann C?ly ft.gp Asp Arg Asn Thr Thr Lys Val Trp 

455 47Q 4'/S 430 

gta gcc ggc cag yLc L*l: fag att tag 14 

Vh.1 Alii Gly Gin Ci)n Val Tyr film Ho 

4L>5 



<^10> SI 
<2I1? 43? 
<212i> GTiT 



r'-et Thr Lys ter Asp Lsu Leu Pii.^ Asp ; 



Lye Fiie Lcli Val PLa Plie Gly 'fhi- k*he val Asp Hir Pro Lys Leu Qly 



■3 In Leu Arg He Arg <3lg ky? tir Ssr Val Gly Val Leu ?.an Gly He 



He Arg Fh* Val Ssn Arg Ann Ser r.eu Asp FUO Val Dys &£Hp Cys Leu 



Aap Hi 3 a bp ,ser Uer i*eu Her Frc- Glu Asp Val Tirr Val V^JL Asp II 3 
70 75 SO 



WO 



-Is Gly Lys Asp Lys Thr Ary A*n fcnn Scr Phe Tyr Pfce Pro dly Pic 
as 50 £15 



val Asp Thr Hi* Aeil Kig Val Ser Glii Tyjr PjiO A^L Val Gly Val Mne 
100 :l.0S 110 



Gly ftsu Sea: Thr Leu Leu Sep Trp L^n Gin .ya Pyr Thr Ph~ Prn He 
lis 12<i i.a:> 



(31 u Ala Ala Lau Ala Ash Glj Abu lie Jila Arg Glu VaL Tyr Asn I.yp 
130 135 140 



Val rls Ssl- Lys Thr Lsu Ser Bis ely TL- Thr Thr Val Ala rvr Tyr 
115 1E0 .155 160 



Aan Thr lie Asp X<eu LVS Bar Thr Lye Leu Lem Ala Gin LSU Ser SOr 
165 170 17E 



Leu Leu Gly Glx. Arg Val La\i Val flly V y -R V^l <;yp Met A=s Thr Asn 
130 130 



Gly Fro Glu Tyr Tyr Il& Glu Aftp .rrirr . ,yp Thr tfer ?he Glu Set Thr 
195 'S.UV 205 



Val Lys Val Val Lys Tyr lie Arg Glu Thr He Cyc Agp Pro Leu Va 
210 215 22D 



Asn MT-r* :ae Val Thr Pi* Arg Pte Ala Pro Sse Cys Eur Aig Glu Leu 
225 SJ0 235 243 



WO 



Ket Gin Gin Leu S^r hya Leu Van. Lys Asp Glu Asn He Hi B Val Qui 

245 250 



Thr Hi^ iQU Scjit Glu Asn If/IB Glu Gin lie CJln Trp Val Gin Asp Le"_L 
2SD 2S5 270 



E>h= Pm R:iu ^ys -31 U Ser T>-£ Thi Asp Val Tyr Asp Lys Tyx Gly Leu. 
275 2BQ 2&b 



Leu Thr G.,U l>ys Thr Val L-feu Aln Hie C.yr. Tip. L-3U Thr Asp Ala 

390 2135 300 



(31-u Ala fii-g val life Lyu Gin i\rg i\rg Cyc Gly He Bar TTi & (!ye JH:ro 
305 310 SIS 320 



lis ser ksn s&r Ssu Leu riii" 5er sly Glu. Cy^ ar@ y a- Tip leu 
325 3?S 



Lsu Asp Gin Bly r<= Lys val Gly Leu. Gly Thir Val £<jr kla Gly 
340 34^ 350 



Hie Ser Cye Ser Ho Leu Thr r?hr (^ly ;Vrg ffln Ala Phe Ala Val Sen 
?55 JOC 365 



Al-g His Leu Ala E&L Aug Glu '..-hi; Asp Hie Ala Lys LfiU Ser Val flee 
■57 3 3 75 33 0 



Glu Cy 3 L,eii Phe L&U Ala Thi" Met Gly Gly ftla. Glii Vdl Luu ftrg Mot: 
iSb 3 90 39E ifirj 



tnp 13 Hn Tin; rjly Thr Phe Asp Val Gly Lys Gin Phe A?p Ala Gin 



WO 

4 05 



410 



PCT,TJS2ftfja/oiim 

435 



Met I Id Asp Thr Aan Ala Pro Gly Ser ASn Val Asp Wet His Trp 

■120 .12 5 43 0 

Sin :,s-.i I.yn Glu hyp Asp (41 n Mei Gin Glu Gin Glu Oln Gill Gin Gly 
43 E 440 44E 

Rlrt Asp Pro Tyr l.ys Ahti Pro Pro Leu leu Thr *pti i/llni Asp Il'i lie 
45H 4 4S0 

Ala lys Trp Ph2 Pic Aan Cly Asp Aftti Arg Aan Thr Thr Tjyg Val Trp 
465 470 430 

Val Ala Gly Gin Gin Val Tyr Gin lis 
*210> 62 

■=:213i- £,-.'.i:::harryiny^fiR cersviai^ 
<220> 

-^iiUS. (I] . - {441j 

<400:, S3 

af.g a?s ggn tea ccc art tct craa ttt agt aag ace tst att aat get m\ 
Met Lyfl Gly ser P^O lie Sir Cln Pta Sen Lya Thr shst ftsn Ala 



ctt acc agg 
Leu Thr Acg 



cct tgg 
Pro Trp 

30 



aag aaa tac aya 9a.!. ujtjt Lt~ ttt tat ggj 

Lya Lyt) Tyr Arg Asp Gly Glu Leu Phe Tyr Gly 
25 30 



9€ 



lW7fi2 

tts tea aaa ott msg aa;t gtg c^g ttg sec acg oag eaa ggt 1 
Leu £er Lye val Gily Ami Lyu Arg val Pro Leu Hir ?ir L-ys (Jin eiy 



aaq acg atg iac aia y^jtj aca aga gat tea ggg ath ggh aga rah 
<ii}±\ LytJ Tin- tfat Tyr Lys Sly ^hr Att^ Ala f,er Sly He Qly Aig Hit; 



aca aaa ttc ggt ggt tat gtg ata Lctcj aag aaa gtc aga afic tat. 

Thr Ty=: Ptn? Gly Gly Tyr Val He Ann Trp j.ys Ly.3 Val Arcj Lhr r iyr 



gtr ficj den c]z± atg gtt a<a^ ttc ydi LLti ycc tac gtt aac gca 

Val Thr Pro Af?p Mat Val Asia «1:i T,«ii »yr- l?ro T/T Val Aac Ala 



aat fjta. cca cct Cta aaa cue gac Ttt aas gga LtL a^(J ggc rjgc cr.=i 

*isa Val Pro Pit Leu Lys Hie Sin _ B he Lys Gly Phe Rer Gly 3Iy Pro 

1D0 105 no 

tta gar cat cgt ttn cag hta tt-a aag at* aaa yaa tac ata. gta aaz 

Leu Asp Pro ftrrj Leu Gin Leu Leu Lyir lit- L^fci G-Iu TJT lie Vs.1 fiGS 

1^5 120 1K5 

ggg agg gtc. SCS. van ggg gec e.CCJ gac act tea tcjT- tat asg gag 

Gly Arer Vs.l tflrt £er Glu (ily Ala Tlrr App S^r CyLr ry-i- Lya ijl-j 

i nr. 135 i4Q 

CgL yqii. taa 
AL-g Sty 



*ii.-L* 14 6 

*=212;- PTLT 

<213> aasnharooiyceE 

'-400> 63 



cereirdsn.ae 



Xet Lye Gly Esr Pro He Ber Gin Phe Hsr Lys Thr Ser He iisn Ala 
15 10 15 



WO 



Leu "hi hrq Pro Trp Ly=* Lys Tyr Arg Asp tily Glu Leu Slue Tyr Gly 



Leu Ssr Lye Val Gly Asn Lyo Arg v-il E'xu Ll;u "hr Thr ^.yt Gin Sly 



Asn Lys Tii- Met Tyr Lye Gly Ar^ /via £&r Gly lie Gly r.rg His 



Thr Lya Fha Gly Gly Tyr Vs.1 Le Aejl Trp Lya L<ya Val Arg Ttr Tyx 



Vs"i Ti-i-T Pro Met Vail Asn PI*?. -31 u :r>e\i Lys Pro Tyx Val S^n Ala 



Asn \al Pre Pro Leu Lys His Glu Phe lys Gly Pie Ser Gly Gly Pro 
103 135 110 



L£LL A3Jp ?ro Ary Lcll Clil LCl>. LLU LyS lie I»j a -^lu Tyr IlQ V^l AUij 
l.l.F 12(1 IHR 



Gly Arg Val Gin Ser Glu Gly Ala Thr Aep Thr Ser Cys Tyr Lys Glu 
130 II.Hh 14-0 



Arg Gly 
1(15 



*:210> 64 

--.211-.-. 429 

<212> ENA 

<:213> E35.it ch;ironiyr: = E! r:ersvH.B.f.RH 



WO 



-.22.1> CDS 

<2ia> (.1.) . . (4>:y) 

-;400> 54 

at 9 g^El t<Lt aat caa fjaa gai agt aaa aga eta tea gac aag fcat aag 4a 

Met Ala lyi: ian GItl Olv Asp Set Lys Arg Lau Ser Asp Lys Tyr Lys 
IS 10 15 

aiky gga cat tit gaa aag ttg ^5 ags ga<s ata Ctg tct aac cca £6 

Lyc Glu CLy His Dhc Asp Lys V,eu Lys Arg Qlu lie Leu Ssr flsn ¥10 
A'i 2B 30 

tgg aat aaL nun yaa gag aat ag- gaa tct ttt gas cria gcg ctt cg;j 14-1 
Txp Asn Asa Thr G]u tfUl ASTL Ber Glu Ser Pbe 31u yln Ala LOu Arg 
3.5 4L- 4E 

a<un □ gtt gc-C agt i.Cl yLt zias gaa atg gtt *ac gad gdL -JL-.U ^diij in;! 
r,ye Jurg 7al Ala Sir Tlrr Va1. Ty* Gl\i .'let val Asn Glu Asp G.l.u Slu 
50 ft) 

tta ata ttt aa.a aae aga ggg eta acc agt yea tty utt gaa tea caa 240 
Lsu Ue Phi L^ Atu. Aiy Gly Lei- Hir £er Ala Leu. Ile= filn S-?r ^ln 
*5 70 75 bo 

ttg gtc aag ga.c aac tan r.t-.?. i=ag ctg ggt agt aaa atg gag gc'g gat 253 
Leu Val Lys Asp Asn H'yi: L^u Ly£ Leu Gly Ser Lys- Met: Slu. Gly As_3 
Si 9 0 DJF 

£.at gg- gat get gag sag aaa ttt gac ttg gat gtc tat gta ccg tzz. 335 
Aan Gly Asp Gly Glu I ,ys Lys Phe Asp Leu Asp Val Tyr Val Any Ser 
100 105 110 

aag tta cau gat ccc aaa eta ttg gaa atg ata aag gga r.at ctt cag 334 
Lys Laii Gin. Aep Pro Lys Lau Leu Clu Me.t Hr Lye Gly GLn Leu aln 
113 120 12E 

g afl era Ctg &a? tct tat ge.a gag gaa gca aAfc gga agt acg taa 42 3 

elu Tiir Lsu Asn SejL Tyx Glu C-lu Glu Ala Asn Gly Scr Th~ 
130 11* 140 



WO 



PCT/iTSsnca/oiisss 



<21H> 65 

<211> 142 

<212> FRT 

<213> EaccliaroniYUCti ccioviaiae 

^4ao* fis 

Met Ala ™yr fldn Gin Gin Ser Lys Arg r<*u Se^ ft&p Lvs Tyr: Lys 

15 '0 15 



Lys Gi-j. aiy Hi a Phe Asp Lye Lew Lys Arc Giu lie Leu Ser Asn Pro 
20 25 3-D 



T<,-p as;i As« Thi; Glu Glu Asn ser Glu ser Phs Glu G_u Ala Ltm At-y 

35 40 .1H 



J .yet .'urg Ye.l Ala Set Thr V&l Lys Glu Met Val Asn G^u Asp Glu ILu 
SO 55 60 



Lsr lis Phi Lys Asn Airg sly Lsia Thr sei: Ala T.eu Tr.e. Gl " ?e.i" C-^Pn 
^5 711 75 30 



Lc=ii "Jal Lys Aep JSsn Tyr Len Lvs Lsu Gly Ser Lys Mat Glu Gly Asp 
S5 50 35 



Agn Gly Asp Gly Glu Lys Lys Phe Asp Leu Asp Val Tyr Val Ar^. Ser 
100 105 110 



Lys Leu Gin Aap Pro Lys Leu Leu Glu Met lis Lys Gly Gill Leu 3ln 
115 12C- 125 



GT-ii Thr I,P!1J ftei- Tyr Glu G7:13 clu Ala Asn Gly EST Thr 



WO 

13 0 



135 



14.0 



PCT/iTSsnca/oiisss 



66 
DBA 

3 ac; :h;j nimyr &a r. Fir p.vj. fj i ae 



■=221> CDS 

atg acc ttt tta caa ttt ate aat aai aat aga caa g<-.ia cga caa ggr. 4 

Mot Thr Phe Le*i Gin Phfe lift Afiti Asn Asn Arg Uln elu Gly Gin Gly 
1 b 10 15 

tat att te* ys.a 5.aEi tta ttc aaa. a^ sag aag aat gag atg =.ta aga 3fi 
TyJ-" Us Ser C-Iu Lys Leu Phe Lys Hit Lyj Lya A^n clu Hut. Ilti Arg 

2? 25 3D 

aaa #ica gtt acc eat tta gta get gta aga tta aaa aac LLa. Leu 'Jau 114 
Lyo ThE V&l Till* Aon Leu Val Alii Val Arg Leu Lya Aan Lau See: Ilia 
2 5 4 0 4!j 

ga=j t-~t gat gta a~a gag aat tat ctg cgc tat ata net age led agt i&i 
Olu Fh* Asp Val lis Glu Jton. Tyx L=u Arg Tyr lis il= Ser Ttr Sat 
50 55 60 

gaa cat Cta ttt act get att aag Cgc CaC ttt aac aaa tgt gec aga 240 
Glu His Leu PDe Thr Ala lie Lya Arq Bie P^e Aen 17s Cys Ala Arg 
65 70 73 30 

aaa irtt ttg aaa gaa gca ate gac tee aaa tea aac tea gas &r.t g^r. r^y 
Lyc- Leu LCu Lya Glu Ala lie Afip .'Isr T.yn f;pr ften fter GLu Tlir Ala 
85 »0 95 

acg gcg gtt ctg caa gaa aga ttt ttt 353c att tgc tta ttg eaa gcg 336 
Tlir Val Val Lau Gin Glu Gly Phe S^r Gly lie Cyn lau L«n r.yp Jila 
ISO 105 110 



tct tea att cLLa ttu iiaa uta aaa tfcg iUuj zt^ CCft aaa aag aaa gat 3 

Ser Ser lie IIr i,sii L^ti I.eu ljye Leu. Ly-p ?he Pro Lys Lys Lys Asp 

115 12G 125 

aga act gat =tt age aaa ttg tgt g^n aag gaa ngg at 3 aca c£i^ 4 

Ar;j Aap tie S^r Lye Leu Cya asp f,ys Lys GlUi Arg Met TLir Gin 
i:Hfi 135 14 a 

tgg tta rjaa att -rca att Lty atg aac tga 4 

"^p T,(ju CUu lie Ser lie Leu Me.t Aan 

145 150 



Oil? 153 
<212> ?RT 

SaccliaroayCes carsrvieiss 

Met Tlir Pha Leu Rin Ph* He Ailj Atln Asu Arg <=1jl GIVE Sly Gin Gly 



TVE II 6 Aer LVln l,y=< LST.1 Wis Lys Thr lys tj-B Asn Glu Met Il= Ary 



Lv-E Thr Val Thr Aan. Lf.u Val »la VfU Arg Leu Lys Aan Lei Ser Hj.S 



Glu Fh& Asp Val He r-ilu jvrai Tyr Leu Axg Tyr lie Ala Ser Thr Ssr 



cilu Lis Leu Pha Thar Ala. He Lye Aug Hxl; Plm Ami Lys fiyp Ma Arg 



LyV3 Le\l Leu Lys ■Jlu Ala He Asp 3er IlVB Ser Aem Ser Glu. Tlur Ala. 



WO 

85 



UliTMt 

9fl 



PCT.Tjssftfja/oiim 



Thr Val Val LSle Gin Glu Gly Phc Ber -31y 11= Cya LeU Lgu Lys Ala 
1Q..1 105 110 



Ser Sbi 1 lie TIr T,^\i Typ Leu Lys Leri T.ys pT\e Pnro Y.yH Lyji .r.ys Aap 
11E 120 12G 



.Arg ■Hit' Aap lie Str hys Leu Cys Asp Lys T.ys Gtii Arg TflHt-. 'lire f3ln 
130 13S 140 



Trp Leu Glu lie Ber Ila Lt.t Met flsn 
145 i5a 



*.-£].<l* 5S 
■s212> DI!U\ 

<2l3* saaaharomycea cRrRv-i.Ei.i.ae 
«:220> 

■;22l? CDS 

-'4C-05. CEJ 

r.tg agt etc teg caa QLg tea cat tta ccc cat ate sag gat gtt gtt 
Me=l Sbx- teu Ser Gin Val Bcr Pro ten Pro uie lie Lys Agp Vs,j. V.= l 

ttfi gg& ga.t aca gta ggc ca.a ggc tjtia the: ge.c- tgc gtt can. aat get 
Leu Gly Aep nn val Gly Gin Gly Ala tie Ala Cys Val Lys Asn Ala 
25 30 

afcg gat: ccc tec att fttt eta get gtt aaa ttu Sitt est 
Asp Fro Ser He He Leu Ma Val l-ya Phs He His 
40 45 



C±L L'llt c:ia 
Eia T.fii: (?~T 



gtt ccc act tejc saa aaa atg gga etc agt gac s^g gat ate acu aai i 
Val P-o Thr Cyg Lys Ly3 Mat Gly Leu. sur Asp hya Aup a? TTir i.yp 



gs.g gtt gtt ttg caa teg &a.(j tgt tct aag cat cct aa.t gtt ttg aga 
Glu Val Val l,eu C-ln 3eu Lye Cyc Sor Lye His Pro JvEn Val Leu Arc? 



ctt =.tc gat tgt aat gtn tct a<5a gaa tat atg tgg ata alt ctg gag 
Leu He Aap qyft Asn Val Ser Lya Gin Tyi- Met Trp lit* He Glu 



Etg g-=a gat ggt ggt gat nr.* ttt gat aag att gag cut gau y LL yya 
Mst Ala Agp Gly (r-y Asp ^eu Fhe Asp Lys He Glu Pro A=sp Val Sly 
10 0 105 III) 

gtt gilt Luu fja= gtg gnn oaa ttt tac ttt caa cag etc gtt agt get 
Val Asp f!(3r rst> val ftlti Qln Itfie Tyr Pie Gin Glu Lsu Val Sec Ala 
115 120 125 

iLt yat tat ctg aat gta cs.s. t.gt gga gtt gee eac aqa gscr at-j aag 
lie ,'-cn Tyr LOU. Hi 3 Tfel Gli: <:y(= gly "VAl Ala His Ajrg Asp Il*s L r a 
13 0 140 

cct g?,a aac ate LLa uI<j vjyt «ag =^ac gga ant ate? ^=9 eta get ga-i 
Fro Glu Asn lift r.n^ Leu Asp Lys Asn Gly Afivi Leu Lys L-u Ale. jisp 
150 15 5 ISO 

ggg etc gee tct caa ctt agg agg aa 5 gat ggt aca tta uyt gts 
Fhe Gly Leu Ala. Ser 31 a Ph& Ar 3 Arg Lye Asp Gly Thr Leu Antr Val. 

165 17C 175 

tec atg gat caa agg ggt tct sea ccc tac atg get cct gaa eta tta 

Ser Met Asp Aig Gly Ser Pit? Pro Tyr Mai Alii Prn filu Val L=U 

ISC 1JS5 ISO 

tat tct gaa tj^g ggt tat tac gca gat ega aca gat ata tgg tct aht 
Tyr 5b- Glu Glu Gly Tyr Tyr Ala Asp ftrg Til" A£p Hb Trp Set" He 
-i.y^ 200 305 



ggd atd etc -tg ttc yLd LLy ttg act ggt ^aa acg aefc fccrq gaa rta S73 
Gly He Leu Leu Ella Val Lei] Iaii Ttr 0].y Gin Thr Pro Trp QJlu 1-eu 



^--C 215 220 



cut tea tts gag aaa gcia gat ttc gtc ttt ttt att gaa aat gat gga 
Pro S^r L=U Glu fen Glu Asp Fhe Val Phe Pile IJ^ Glu ftsn AJy GI/ 



a at tta aac L^g 'jya uc:<: tgg tea aaq ata gaa ttt act cac LLg abiu 
Aan Lau Aan Trp Gly Pro Trp Sei; Lys 11^ Glu Fhe Thr Hia Leu Asn 
25U 255 

^ts etc cga aaa att Ll_a (jjii cct gaa cca aat aag acg gtg aca ttg 
Leu Leu Arg Lys jIr T,f=;t r|f7.n Pre- Asp ?ro Ask, Lys Atg Val Thr Leu 
30<J 2-55 270 

aag y^L tea aag tta cat CCt tgg gta tte. cgt cga get tea ttt tct 
Lys Ala Leu Lye Leu Els Prrt Trp Val Lsu Are Axg Ala Ser Phe Syr 
275 ilSP £Q5 

gga gist gat ggL uLu tgt =.at gac OCC gaa etc ttg ff=t aag aaa ctg 
Gly Aip fiap Giy leu Cys Acn Ajp rru Gin jf=u Leu Ale. Lys L->s Leu 

250 29S 300 

tt~ tct cat? tta aaa gtc tea ctg acjL asie gaa aat tat Ctg nc.ti ttc 
Phe Sfcr Hie Leu Lyc Val our Leu Sci Aan fl.1 n Asn Tyr Leu Lya- Phe 
3 05 31Q 320 

act aaa gat uen ^arr tct aat cat a<rn tac att tct aeL cag cca att 
Thr Gin Asp Thr £,aa ser Aan Asn irg Tyr Jle Syr T hr flin Pro 11? 

325 330 335 

ggb dac gaa ttg get gag ctt ssia cac gac tea atg cat ttc cag aca 
Ely Aai-i fil-,i i,eu Ala <3lu ",eu Glu His Asp Sar Met Hie the Gin Thr 
340 345 350 

gtt lug a.=it ana caa cgt gca ttt acc teg tat gat tea aat scg aac 
Val Ser Asn Tbr Gin Ar ? Ala trie Tar Ser Tyx- Asp Ser Asn Thr Asn 
355 ^I5U 3155 



tat aat acd qga aca ggt atg 
Tyr Asn Sei" Gly Thr Gly Met 
370 375 



wa caa gag get aag 
Thr Gin Glu Ala LyS 
300 



tgg arg ras Ct-C 
Trp 1'ta L-Iji Phft 



11E2 



WO PCT.TJSi20rj4/fll 1 SS8 

ata arjc tat gat-, ate: get gnt: tta rag ttt oat tct gat gaa aat gah 1200 

lie 3er Tyr Asp He Ala A.1& IiSU Gin Phe Hit; Sen Asp Glu Aan Asp 

39S 39a 595 400 

tgt aat g,ia tta gta aaa cg& cat tta. caa ttt aat ccg aat aaa ctt 124a 

Cys Asn Gill Leu Val Lys Arg Hia LiiU <jl:i Phe Aen PtO AUJL LyC Leu 
-105 413 415 

aae a&g tta taa acg ttg cas c^t atg gat. gr.r. ttg tta cog i-.LL :tg 129S 

Thr T,ys PliCi Ty.r Thr leu Gin Fro Met Asp Val Leu Leu Pro lie Leu 

420 425 430 

gag aaa gec ttg aat tta ten caa att aga gta aaa rcr: gac ctt ttt IJ44 

dlu LyM Ala T.Hu A^n .Let: -y=r Win lie Jirg \>&1 Lys Pro Asp Leu Phe 

4Jit> 440 445 

L-ua aat fctt g aa a 3 a *tg tgc gaa tta r.tg ggr. tat gat aac gtt ttC 1392 

Ala apn pi'ie Glu Arg Leu (Tys Gill Leu Leu Oly Tyr Asp Abu Val Phe 

4J30 JEF ^$0 

cca c-t att ata aat att 2.2.0. cac aaa acjt aat ggef ceih hah nan hha 144<J 

rrc LiU He I12 A3n He Lys Tin.- Lya £ler Aau iSly Gly Tyr ("inn i-eu 

4S5 'I -Jlf 47'i 430 

LQC ggL age &LL LCi ttLu tay y.LL yy.y. gas> ytt.y ttct (".a.i-. «.gt gtc 1--288 

C Y ri Gl^ Ssr H* s«r Tl s He Lyr- lie Glv GIh Glu Leu Lys Scr Val 
495 493 495 

^ga ttt <^aa arja aaa act ggt gat cct; tta gaa tgg aga aga i;Lg LLu 153S 

fily P-^e Glu Ai-rr Lys 'LCir Gly Asp Pro Leu 31 u Trp Arg A^g Leu Plus 

£00 515 £10 

aag aaa att tea act ate tgt sgg gat att. ate eta att coc s.eic^ tga 1584 

r,ya f.ys He Ser Thr He -7ys ALg Asp Ik Ilu Leu He Pro Aan 

ii IS 520 



*21D> 59 
PET 

c^l^j Saccliai-oniyces ceievisjiae 



WO 



Mat Sar Ltsu Stir Gin Vsil Pro Leu Pro Hie lie Lys Aftn Val Val 

!. b 10 13 



Leu <31y Asp Thr Val Sly Gin Gly Als t>J>e Ala Cys Vi=l lys ?.sn Ala 
20 25 30 



Die Leu GZn Met Ticp Pro Ser He lis T ,e-n Alt Val Lys Ph^ lie Hi-? 
35 4 0 



Val Pro Thx C>y ^yy Lye Hei Gly bet Bei Acp- Lr/c- Acp lie Thr Ly« 
50 o5 60 



Glu Val V*C Leu Gin Ser Lye Sen- jys Eis ?ro Asn v^l leu i\rg 

55 7D "5.5 ,'J[) 



Leu lie Asp Cys Asn Val Ser LyB -3lu Tyr Met Trp He lie l&U Glu 
65 SO 95 



Met Ala Asp Gly Gly A^*p r.eu PhR ?.ap T ,yp r^p aiu Pro . a .sp Val <3ly 

lUO 105 110 



Val Asp Scr Asp Val Ala 31 n Ph= 'i.yr phe l-ij.n din Leu Val Ser Ala 
HE 125 



lie Atfn Tyr Leu Hip Val -3lu Cys Gly Val Ala His £rg Agp Zle Lys 
130 13E 140 



FITO OlU Asn He Leu Leu Asp Ly=; Asn Gly ftsn Lau Lys Lau Ala Aap 
145 150 155 160 



WO 



HW7fi2 
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Phe Gly ^eu Ala Ser Gin Phe Aiy ftrg hyp Aup Cly Tl-jr- ],sn An<j Val 

165 17J 17F 



Sur Mai Aap Gin Arg Gly Ser Pro Fro Tyr :vtet Ala Fro Olu val leu 
lao isn 190 



Ty~ S=-r fil.u FUu Sly Tyr Tyr Alii Aap Arir Thr Asp lie Trp Ser I la 
195 200 



Gly Tie Leu Leu Phs Val Leu Leu Thr Gly Gin Tlir Pru Trp (llu !t;u 
£10 215 220 



Pro Ssr Leu Glu Asii Glu Aso Flue vsa Pht* Phe lie Gin Arm Asp lily 
225 2S0 235 240 



A£n L:u ASn Trp GL.tr Pro Trp St=-r Lys He v>lu ?he Tlir Hi£i Leu A3ii 
245 253 2B5 



LSI1 Lf=U Arg Iiys .1 T.&u ein iTO A&p Pro Asa -ya Arg- val Thr Leu 
260 255 270 



Lye .Ma Lem Lys Leu Hie Pro Trp Val Lc^' Arg Arg Ali Ser Phs fle-r 
275 irJO 2LS5 



Gly Asp Asp Gily LGU CyS Asl Adp Pro Glu Ltiu leu Ala lyp l.yc Leu 
290 2 95 300 



tfbe ^sr His lieu Lys Val Sai Leu So:T ASP. Glu Asn Tyr lieu Ly& Phe 
5(15 310 315 12'} 



Tfcr Cln Al3p Thr ASI1 Ser Asn. A3n Arir Tyr He fler TLr Gin Uro lie 



WO 

325 



lT0/7fii 

33 0 



PCT,TJS2ftfja/oiim 

3 3 5 



C-ly hsti Glu fceu Ala Cfl-J ieu Glu His Asp iier Kct His Plie tfln 3:hir 
340 3^5 350 



Val Ser Asol Thr Gin Arg Ala Fh* Tin £er Ty™ Asp Ash Thr ASH 

355 J60 3C5 



Tyi- Aat S*r Sly Thr rj-iy Met l?n: Gin elu ala -yf Trp Thr (VIti Phe 
3 70 3 75 JO -J 



lie &5r Tyr A?r? T.1 ?. VI.fl T.en Gin Ehe His Scr Asp elu Aan Asp 

395 3 SO 3 95 40 0 



Cyid Ejjji Glu. I*^u val Lye Aug Hie Lsu Gin ?ae 7*sn Pto Abu Lygi Leu. 

405 410 4!'. .5 



The Lya rhn Tyu Thr Ltiu. Gin Pro Me-; Ac-p Val LOU Leu Pro I-e Leu 

-1 : -! f J 4.25 430 



Gin Lys Ala Lea Aan Leu Sei Gin lie Arg Vs.l Lys Fro Afjv? f.e" P>ip 
435 £40 445 



Ala A.en Pile Glu Aire Leu Cye Glu Leu Leu Sly nyr Asp Asn Val l*he 
4=50 455 £60 



Pro J.evi Tils Aan Tie Lya Thr Lyg Scr Aan Cly 9ly Tyr Qlu Leu 

465 4?0 4.75 4ED 



fjyin Gly £e:r lie Ser Ila Ila Lye lie Glu Glu GLu LSU Lys Ssr Val 
435 430 195 



WO 



iTi/7t;i 



PCT.ussftfja/oiim 



Gly Flic GLu ftrg Lys Thr Gly Asp Pro Leu Glu Tta Axg £rg Leu Pte 
509 5 DJ5 51ft 

Lys Lyc Ho Ssr Ttr IIe r^ya Arg Asp lie lie Leu Ila Pro Asn 
SIS 530 525 

70 

<212> DHi 

---21i -■ Eaj_!uatiLT_iLiLyi_:ey cexeviciaa 

<221;. CDS 

<^2il> (1).-C843j 

<4-00> 7(1 

atg g^t cca agL Lta gfct gag caa acg ata cba gst gtg tec iac -IS 

Met 2^1 j Pi-u E*;r Leu M'al Lsu Gin C-ln lis liin Asp' val S-ar Abu 
IK -0 is 

rif-.r: cca tea gai. ttt tgt tac etc tta yi'.q p.hc: crgt tea ciit ya.t f? ?■ 

LSU ^l-o Seic SUl Phis Aig Tyx L=*r Leu Glu Glu He Gly Sti: ».sr. .^sp 
20 25 30 



ttg ^.ati uLlj ntr gaa gaa aaa aacr aaa. 

L;>U Lyp r.en Tip plu C-lu Lys LyE Lys 

ub;l rac aaa ttt ata aga cq3 cao ggt^ 

He Ht.j5 i.yp Ph 3 He Arcr Sin Gin Gly 
sri 53 

gaa gat ggg ctt gsc aAa. gaa ata aas. 

Glu Asp Gly Leu ilep Lya £lu He T,yj3 
65 7ft 



tac gsg caa aaa ya* tt;a caa 144 
Tye Glu Gin Lys Glu £kt? n.r: 

tea ata cog atiEi cat cca cag 152 

Kar I la Pro Lys H-.p Pit Gin 
SO 

ga= -C9 ctt ttg aaa tgt cag 240 
GlU Ssr Leii LeU Lye L"ys Gin 
75 EQ 



tch t^q caa aga gaa aaa tgc gtt ctg gey act gc-n ttg ttt ^ta 2 38 

3er Leu Gin Arg Glu Lye Cyd Vil LL:il Ala Aan Thr: Ala r.eu Fhe Le-j 



WO 



90 



PCT,TJS2ftfja/oiim 

$5 



att gst aga car; ttg aafc aaa tt-.g gaia. aaa aac aire get tta ^fcg garj S3 6 

11= Ala Arrj His Deu A3JQ Lys LSU Glu Lya Asm He Ala Leu LdU Glu 
100 110 

yuu gat yyL eta gcc ccc gtg <iaa gaa gat gga ga,c atg gat age Lsa^l 

fllu Asp Gly Val Leu Al= Pro Va.1 Glu Glu JVep Gly Asp Kut Aep 
115 120 .125 

gcL yt;L gaa icL Liyu gaa agt tea gtt gtg age aac agt age gtg 4iL! 

Als At. f=> Gin Ala rier Arg Glu ser s~r val Val Ser Ash Ser Ear Val 
130 liS 140 

aaa aag aga aga. get gca tea age -ca gga t.f.r. gtt cca ccc act ttg 4SC 
Lys Lys Arg Art* Ala AT. a fler &er Her Gly Ber Val Pro Pro Tbr Leu 
145 150 155 1G0 

<kiia btHj iaa aaa. Figt agt isga aca tcit ana CJtg aat gaa att g^c 528 

Lys Lys Lye Lys Thr &er Arg Tlix Silt Lya Leu Gin jfcsn Glu He Asp 

165 17(i 175 

qtt tct tea aga gaa aag tcb gtt a<2L cca gtg agr: ncra agr. att ga.i 57i5 
Val Sf&r Ser Arg Olti Lya Scr Val Thr Val !Ser Pro ,9er lit Olu 

130 ISs.n 150 

ang aag att gca .=.ga aca aaa gaa ttu aa= sac agt aga aat ggt ata 62-1 
hy.? Tjys Ho Ala Arg Tliu Lys Glu Phe ^ys ASH Ser Ary AaiL Gly Lys, 
195 200 205 

ggn ma aac ggt tec ect rja-rj anc gag ga.t gag gaa i*n act tta tac 67:2 
fjly Gin Asn Gly 3ar Pre Siii Asn Glu Glu (31a Adjj? Lye ^hr Leu Tyr 
210 215 220 

tgc ttc tgt caa aga gtt teg ttt ? ga gaa atg gtt. gca tgt gat ^a 72 0 

CVG Pha Cys Gin Axg Vsl Ser Phe Gly Glu Mat Val Ala Cy=H Asp Gly 
225 230 225 240 

ccc aaj tgt aaa LaL yaa fcgg ttt cat tat gat tgt gta aat tta ,ias 7rtfl 
Pro Asn Cya Lya Tyr Glu Trp Php Tt+G Tyr Arjp Cya Val Asa Leu Lya 
245 HbU 255 



WO PCT.TJSi20rj4/fll 1 SS8 

gaa cec ocg aaa yga aca tgg Lac tgt ccc g?B t-gft. aaa att gag atg bis 
Slu Pro Pro Lys Gly Tlir TLX' Tyir cys Pro Glu Cys Lyd II* 3lu Hat 
2£D 265 270 

gaa aaa a^c aaa ctg asa a^a yaa cgt aac tea 34 9 

Glu Lys ftan L^d Liiu Lya Ajrg lye Arg Aan 
27S 280 



<210> 71 
<212> PJ2T 

.1 =- .Jatxliarotcydea cerevieiae 
Hot Asp Fra Ser Leu Ual Leu Gin Gin Thar II* Gljl. A^u Val Sec A^n 



Leu Pr-o Ser Glu Pie Arg Tyr Leu Leu Glu Glu He Gly Ser Aan asp 



L«U 7«1'S L3U IlE GlU C,1k I,TB JjVE LyS Glu G_ n ]Jy e si u £ sr s i n 



He Hie l^i; pte lie Arg Gin Gin Gly Ser j:i.e pito Lys His P-rs ain 



Klu Asp Gly LvEU Asp Lys Slu He Lys Glu Ser teu Leu. Lya CyB C.JT. :i 



Ser Leu din Arg alu Lye Cys Val Leu Ala A?n Tin: fila Leu ?£ie Lsu 



Ha Ala F-irg His Leu Aan Lya leu Hlv. uys Asn lie Ala ieu Leu Glu 
1.00 los 110 



WO 



lT4/7fii 



Glu Asp (Sly Val Xieu Ala Pro Val Glu Glu. Asp Gly Asp Met Asp Ser 
115 12 0 125 



Ala Ala Glu Ala Bar Arg Glu Ker Eer Val Val Sex Asn Stir Sar Val 
130 135 140 



.Lye Lye Arg Aig Ala Ala Ser Ser fl3>; Gly Set' Val Prt. L>ro 'Jhr Leu 
145 150 155 ISC 



Lys Lys Lye Lys Thr 3ar Arc? Thir Stir hyS Leu Qln Asji t?lu ^lc Asp 
165 170 175 



Val cer fcer Arg fjli- Ly& ser vaT 'i'hr t*r-r val fer Hro '-ser i n e tilu 
130 LAG LSD 



Lya Lys Ho Ala ?.:cq T^rr Ays fliv Ph? Lye »sn Arg bnv r-iy r.yn 

1£5 200 20D 



Gly <JI:i Ahii Gly S^r Pre; Gl j A&n Glu Glu. GLxj. Asp Lys The L^U Tyr 
215 220 



Cys- ?h= Cys. Gin Arg \?s.l Ser Pha Gly Glu Met Veil Ala Cys Asp Qly 
225 230 235 2-10 



Pro Aen Cys Lys Tvr Glu Trc Fie His Tyr Asp Cys Val Abu jeu Lys 
245 550 555 



Gin Prrs P-ntt Lyft Gly Thr T:rp Tyr Cys ?ro Gill Cya Lya lie Glu Kfeh 
^SC 2Si> l!"7C 



l7V7fi2 

Glu Lys A9n Lya Lieu Lya Arcf Lya Arg Aan 



<211> L479 
<2i;:s- DBA 

■^213> oacchiiiruiiLyJeK cerevigiaa 



■i22 0i 

■iKiii-ji ens 

<222:, fll . . 11473) 
<4G0> 72 

atfl gag arjt c<ra act c.ca ggg cct C~a aag act gaa tec tic gs.t ggc 4G 

Met cslu ser firg Thr Thr Gly Pro L*u Thx- Thr tilu Thr Tyr Acp Gly 

cine? a>-fc 3tg gec ttc atg ata tta gigfc ejee get: rta gfca tt5 ttt aty 96 
fi"n 'I'M" Val .Ala Ph= Met He Iteu Gly ills Ala Lsu Veil Phi Plui MuL 
20 25 3D 

gtg ccc ggs ttg gga ttc ttg *ae tea ssn tfcg ges f=ga agg aag tct 1*4 
Val Fro -3ly Leu Sly Phft Tikii Tyr .?er 'ily Lou Ala Arc] Arq Lye Sex 
35 40 4 5 

gca Cl_4 yua (jLa ate tgg gtt gta tta atg gcg act tLg £ti3 ggfc a -a 1^2 
Ala Leu ala Leu He Tip Val Val Leu Met Ala Thr r.ai val fliv 

SO 55 SO 

Ctg CSia. tgg t5Lt ttc tgg ggt tac tct ct£i get LLt tci aag tec get 240 
Leu Gin Tirp Tyr ?he Trp Gly Tyr Ssr L«u Ala p-hp !,sr uy,^ Her Ala 

f?5 7 3 75 SO 

ccg aat ait aaa t-c aht ggg aaT; eta gat Cc[j ttt t?gc ttt aga a?.c 256 
Pro Aszl Aan Lya ±>he lie Gly Asn Lt'j Asp 3er Phe Gly ?he Atg Aflll 
B5 30 95 



yty tac ggEi aaa aaa ttc gat gaa gat gee fca.fi c:c:fc gat? crc gcg tat 336 

Val Tyr- ffly T.yi3 J",y? The Asp Glu Asp Ala Tyr Pro Clu. ]&eu Ala Tyr 



WO 

100 



lT(i/7fii 
105 



PCT,Tjs2ftfja/oiim 

1.1.0 



gca acc ttc aaa *hq atg hfcr. hf:g tge £te aac t~a Ji£t ate ate get 3 34 

Ala Thr E'hs tfln Ms: Met Pile 3er Cye Val Ael Leu Ser Us H& Ma 
"-IB 123 125 

HHC gee dit:t-. gas aga ggc agg ctg eta eeg eac atg qtc ttt ct; 432 

«!y Ala '-'hi- Ala Glu Aur; Gly Arq Leu Leu Pro Hie Met Val Fhe Lou 

130 135 140 

l_l_L uLu yut ace stt gga tat tgt cea gtg acg tat tgg atfc tgg 

Pb<? .rl.e T.fji.i ftla Thr lie Gly Tyr Cya Pro Val Thr Tyr Trp He "rp 
14E 150 155 ISO 

tea cca ggt ggt tgg gca tac can tgg ggn gr.r: cKo gat tgg gca gg; 52a 

Ser l?rrt CUy flly Trp Ma Tyr Gin Vrp £ly Val Leu A£5 Txp Ala Giy 
l&D 170 3.75 

gr-c ggc aac att gaa c.ta tta age get gtt tec gg^ ttt gtt tac tct .v.t; 

Gly Gly Jicn lie GLu He L-uu Eur Alii Vr.il Sbe c^.y We val '.'.yj: Her 

LEO 'AS lfo 

tog tb~ ttg ggc aaa. £.ga aa. guti dag Lta ttc ata aat thr: agg nnh SS4 

Tip Tin: Leu Gly Lys Aug Aan Gin Lys IiP.m l&u Il.fi Rfli Phe Arg Pre 

cat S.5.Z gtt tea teg gtc ate- dt<* gg= aca tec *,ca ctg tgg ttt ggc S72 

His Asn Val Ser leu Va± Tlir Leu Gly Eir flee I la Leu T.TO Plis Gly 
210 215 220 

tgg ctg eta ttt aat Tict gc* tec tea tta tec eta aat ttg agg tea 720 

Trp Lsu Leu Phe Asri Ssi: Ala £er Ser Lau Ssr Pro ash Leu Arg Ser 
225 23(1 235 2<ID 

gtt ta- gca ttc atg aat a-a r.gi: et~ agt gc-.r. art set ggt ggg atg 7SS 

Val Tyr Ala Fhe Met j.mi Mir CTytJ LeU Get Ala lie Tlir aly Gly Met 
£4b 250 2^5 

acg tgg tgt utt ttu yat tac aga teg gag aag aaa tgg teg aca gtt Slfi 

Thr Txp Cya Leu Leu Aep Tyr firg Ecr Slu Lyfl Lys Trp SCr Thr Val 

260 >ifcs y/tf 



WO PCT.TJSi20rj4/fll 1 SS8 

l77/7t;2 

ggt ctg tpfr: tec ggt ate att tct gy^ uLy ytg get gja ang cca age 3 
Gly Leu Cys Ser Sly I la lie Ser Gly Leu Vol Ala Ala 'rtir Pto Bei: 
275 2S0 ?RS 

he?, ggc tgt ata ace ctt tac ggt Lea ttt ^LL tiaa c;g<j att gtg gcg EJ 
361' Gly Cys lie Tin; Leu Ty- Gly Ser Leu He Gin Gly He VqI Ala 

290 295 'iOO 

^ a 9+-3 t S t fl ac ttt ijutj acg aag fctg aaa tac tac gcL ssa gta y 

Gly Val Val rjys Asia Fhs Ala Tin.- Lv= Leu Lys Tyr -Tyr" Ala r.yn val 
30^ 310 315 330 

gat gat tjee atg gac: att CtA get gag ca; ggg gtt gca gge'yLa ata 10 
Afip Ara ?Ja ftet Asp =le Leu i^a Glu His (Sly Val Ala Gly Vsl H? 

325 330 335 

gga eta att tt? EICC goc ctt ttt gga gca gac tg^ gtc att gat aty 10 
Gly Leu He Ph- Asn Ala Leii Pte Gly Ais Asp Tpp Val 11-3 Gly Met 

341) 3 -S 3 50 

gat ggc c.ct nan gag esc gag ggc ggc tga gta. act esc aat ;ac iiiu 11 
ikep Civ Shu Thr Gin His Glu Si;"- Gly Tup Val Tlir Hit! A^n Tyr Lv B 
Jbb 360 365 

cid aLy Lb-i aag cag ate get ta-c att ejee 3c* tec att ggg tar? as: 11! 
G-lii Met Tyr Ly.3 GZp. Ha Ala Tyu in?: Ala Ma. Ser He Gly Tyu IDr 
3 70 .17b 3fiC 

get rrct gta ac„ gca its ate tgc ttt gtg etc yy(j tac; a La t:;:c ggt 12< 
Ala Ala Val Tlir Ala I,le lis Cys Phe Val Leu nfy Tyr Tie Pro rtiy 



atg agg eta age. ata tea gaa gag gca gag gag g C g ggt atg gac gaa 
Met ftrg Leu Arg He Set Glu C-lu Ala. Glu Gla r.la ffly Met Asp Glu 
405 410 415 

iaL ^aa att ggc gaa ttt gcg tan gat tat gtg gaa gtg aga .aga gat- 
Asp Gin He CLy Glu I'hs Ala Uyr- Asp Tyr Val Glu Val Arg 7tty AL;fj 
420 425 430 



tac tat cLi Lyy yyL gta gac gaa gat taa caa t^r! tct cjat gta aat 

Tyr Tyr Leu Trp Gly V=tl R r r!p Glu Asp £Sr Gin Arg & sir jftsp Val Aa£i 



1344 



WO 

435 



l7H/7fi2 
4-4.0 



PCT,Tjs2ftfja/oiim 



cac egg *JtQ iiac ai: get cat tty gec get gaa cgt agp agt age: ggt 
Hie Arg Val Aeii Aun Al=i KLj, Li>u Ala Ala Glu Arg Sei_- tier Ser Gly 
450 45=; 463 

act a*t tec teg gtt ggg aat gga g?a *tg &tt caa tec gaa aarj H40 

Tiir Asn Ser Ear Ser- Asp (Sly Apr. a-ly Olu Met I la Gin ?:;ar GTn \ yp. 

4S5 4=70 475 4S0 

ate eta citia at' cat caa gaa gat cat aoc sat igg taa 1479 
He Leu Pro I la Hia Sin Glu Asp P;rc ^la. act. Arg 
133 490 



<212> PET 
■=400:-- 73 

Mfih Oil] Art &rg Thr Thr Gly P*c Leu Thr 'Ihc «lu Thr Tyr Asp Gly 
" 5 10 IS 



fro Thr Val Ala Ph*=? Met He Leu Sly Ala Ala Leu. -'.vol Phs Phe Met 
20 25 30 



Val Pro 3ly Leu. GLy Phe Leu Tyr Sjl- Gly Leu fila Arg Arg ry=i 
35 40 4.1 



Ala Leu Ala Leu He Trp Val Val LCU Met Ala Thr Leu Val Gly He 

no 5D 



Leu Gin Trp Tyr Phft Trp Gly Tyr fter L-2YI Ala Phe Ser Lys S-r Ala 
65 VU 75 8 5 



Pro Aau AiEL Lya Pha Ho Gly Asu Leu Aap S«r Hae 31 y ?he Arg Ag:i 



Val "Jyr Gly Lys Lye Pbe Asp Glu Asp Ala Tyr fro Glu Leu iila Tyt: 
100 IDS LID 



Ala Tin: Fhe 5ln Hat Met Plio Ser Cyn Vsl Asm Lew Ssr :1a lis Al& 

115 120 125 



Gly Aid Tlii: Ala Glu Atg Gly Ara Lcju Lett Pro Kie Man V*l Phe ■ 

ISA L3 5 140 



Phe lie Loii Ala Thx Ila Gly Tyr Cya Pro Val Thr Tyr Trp lie Trp 
145 ISO 155 1?0 



Se-T Pro Gly Gly Tvp Ms Tyj: fl'ln T:tt> fi.ly Val Lhu Asp Txp Ala Giy 
Its 170 175 



<fly (ily Asn lie alu lie Leu y-r Ala Val !=er (fly vh=. v 9 l. Vyr I 

183 13b I?t> 



TrLi Pini Ltiu Gly Lyd Ary Ajn GlXJ Lys LOU Lou Il-J AGtl ^he Arg Pro 

i<3.<= sflf 2qe 



Hip As-n ^al Sel Leu iya.1 Thr Leu Gly "lie Ser He Lbu Trp ~?ho Gly 
a™ 



Trp Leu Leu Phe Asn £er Ala Ser Ser Leu Ser Pro Asn laii Arg ser 
335 230 235 240 



Val Tyr Ala l*he Me-t Asn T^r ttys i.e-j Ana i:t.e '.ih.f GJ.y flly Me- 
lito i5S 



WO 



L llir Trp Cy» Leu Le-j Aep Tyr Arg fip.-r fil n r,ya r.y? Trr> 3er 'llir Val 

2£f? 255 270 

Gly Leu Cye Se- Gly He lie Stir ftly z,eTi Val Ala Ala Efes Pi-:? Sse 

275 SflEI 29S 

iLier Gly Cys He Tin: Leu Tyr Gly Set Lyu lie Gin Gly He Val Ala 

255 255 300 

Gly Val val cya Aan. 2he Ha Thr Lyn Leu Lys Tyr Tyr Ala Lys Val 

j oe a io iit 320 

Asp Asp Ala Met ipp H« Liu Aia> Gl\j His C-Iy val Ala Gly V=}\ lie 

32G 32.0 

Gly L-Sli i:.1= Phe Asn Ala Leu Phe Gly Ala Asp Trp Val He Gly Vet 

340 345 ' 

Asp Gly Thr Thr Glu His tn.v. rtly Gly ?rp Val Thi_* Hie ^eii Tyr Lys 

355 3EiO 

C-iH Met Tyr Lys 3ln He Ala Tyr He Ala Ala Sar £ls Gly Tyr Thr 

.370 375 3S0 

Ala Ala vsl tEul' Ala H e He Cys rhs Vsil Leu Sly .i.yr He Fro Gly 

5^5 3SO Siy-j 400 

Met Arg Leu Aivj lie Ser Glii Glu Ala Glu Glu Ala Gly Met Asp Glu 

405- 410 415 



lSl/7fii 

Asp yin He 3ly Glu Phe- Ala ?yx Asp Tyr Veil iJlu V&l Arg Arg Asp 



Tyr Tyr Leu Trp Gly Val Asp Glu Asp Sec Gin A-c^ Ses Asp Val Asn 
435 440 445 



His Arg Vel Asn Asn Ala His L^u AJ.a Ala Glu Arg 3er Ssr j?e^ t?n.y 
150 45S 46 0 



^hr Asn tier Ber tier Asp Gly Aan Gly Glu Hat lie ^Lt See- Glu Lya 

455 170 175 :eo 



_le Leu Eno lie His Gin Glu App txo Ala Asn Axg 
4S5 49? 



<2iai 74 

^aiiv 933 

-,21 2 > DNA 



--ZZJ.Z CDS 

■z222> [I) , , (935) 

.;4fKJ> Hi 

RCg t.gc att Cta atg gec aca agg gea cat cct gac tat gaa etc atr 

Met Cys lie Leu Met Ala Thi- Arg Ala His Pro Asp Tyr Glu Leu lie 

1 5 '..0 15 

tta ata tst aac aga gac gaa ttc ttg gcQ aga aaa &ca aat gel: at-i 
L=U ILC Ecr A3TL Arg Aap Glu Z'ha Leu Ala Arg Ly3 Thr tfia Ala Thr 



Lyu Lyu (jaL aay as.L yiit Ltt ytc ctt t«s gat ctg gec aaa I'M 

Cy& Trp Hd.fi Arti Arh ARp Phe* Tie ',r-j Sfvr Prn Tyr 7\np T,su ^la T,y=: 



WO PCTYUS2M4/01 1 SS8 



act! LUi yea gg.a aaa caa at a ttt ggc act tgg tee yyc at a. sat aaa 
Thr Spt 7\la Glu Ly3 Clc lie *>&e <?ly Tiir Trp Sex Sly lie Ami Ly£i 



gaa gga =aa tt.a guu acL att ct-t eat tta aaa cit qac aat gag caa. 
31u Gly uya Leu Ala Thr J le LOU Ash Leu Lys Lsu Asp Asn Glu GLn 



ait aat acg aaa tea aga Lul; uyL rigt ctg tta c=a ttt &t£ ttt ttg 
Asn A=n Thr Lys ffer Arg fl = r Arg -Sly Leu Leu Pr;> phe J la phe Lbll 



teg ato tab isa g-^a gat tt" gaa gat -gg ga- aat tftC naa ziag ttt 
3er Iltj Hie -,yc Ala Asp The GJ.-.i Asp 'l'rp Asp Asn Tyr Lys Lys Piw 

100 l'jn no 

gaa ggh nac tat gal tj^'J ttg a.ag tec atj". ggt gat ttt pat ttt ttt 
GIm Gly His; T^r Asp cl^ Leu Lya ear Tlir Gsiy <£n Phe Asa Phs Phe 

11F1 120 12 5 

tan qqc ga.c gtt ate aaa, aag caa tat aaa ytt a-t gat tnt ctn gga 

Tyi; 01 y Asp Val lie lyc Lyu Cln Tyx Lys Van. Tie A?p Ser Leu Sly 

130 135 lii) 

aga act ttt yat ytg ttg agt tct ace tflt S gg gat cLL y^t tct 

Arg Thr Pbe Ap P Vsi Leu s-sr Ser Thr Cys Arg Lys Aap Leu imp Sor 

150 155 2.6O 

tao ^ly ytt gtt -ct aat ggt c^aa tt- tat cjac age tec agt ata res 

Tys Hit Val VsH. Her Aan Sly Lys Phe ?yr Asp S&r S-r Ser Ilo Pro 

165 170 1-J5 

egg cag cjciL tag gas aaa gta aag ata gca cgt gat agt tea gaa aat 

Gly Gin Ala Trp Glu 1yd Val Lys \n\ Ala Ar^ Asp Eer Lsu Gill AS3 

130 Ids 1^0 

eta gtt tta qarr aat att gaa. Lcti yat gag gag aaa ata ata v.r.n ng-. 

leil Val Leu. Glu &su He Glu Ser Acp Glu <3J.U Lyfl lid lie tist Her 

195 200 205 



T;g£ ttt ca = am $juu Leg oay tcfc r.c-r: ctt cm age a^ir att t-.ca aar 671! 

cya PLe Gin Lou ALa Eli- Lya ser Leu Firr, .-i=r Thr He Ser Asn 

21a 21 J 20 

oca gat gtu tty cay bitg gta gat oca aat gta acc atg aat a^n ahs 

Pro As? Val Leu Gin Met Val Acp Pro Agn Val Thr Mat nan ?hr He 

225 231 225 240 

-ac gta cca cct tta egg agg exit ay^ gat («t tta ggt gec tea 7£a 

Tyr Val Pro tro Leu. Aug Axy Pro Pro Arg Asp Anp r.ei] (71 y Ala Ser 

245 250 Llijii 

att cct gat ggt gat zac tac gyti aCL OyU LcL ijdtt dLa g-t tta etc SIS 

lie Pro Asp Gly kzp Tyr Tyjr Gly Tlir Arg fterr R' n T"l Vail Loll L-CU 

2G0 M(j.5 270 

gtg agi: aag gat tea acg aga gtt ace ttt ata gaa agg gtc cut t^L B64 

V&l San Lya Anp Sex Thr I'ng Val 'llir Phs lie Glu Arg Val Lsu Tyr 

275 2S0 3&Fi 

ayi tea gat gaa gmc ghg cg<: a$g tat- teg gta <\!JU LOtf L'uL aag gag S12 

3ti- Ssr Aep Glu Asp Val Arg iifj Tyr Sur Veil Thr Ssr Pry Lvb Glu 

290 255 K)0 

CjaO. fta=i =igg t-t-t a?ia -.tc !ia?. ~.fcg taa 939 

«Hi Lys Arg Wi3 LVS! =he Lye Leu 

305 310 



<212> P3T 

r£13^- S accliLu: Ljuij 1 LiC^ uun 



<400> 75 



Wet Cys lie Ijeu Met Ala rbr Atg Ala T-Jn.s Pre A_=ip Tyir Glu Lew lis 



Leu lie Ser Asn Arg Af*p -ilii ehs Leu Ala Arg Lys Thr His Ala Thr 



WO 



Cyg rrp Hifi Arti Asr. Asp Phe n,5 teu ser fro Tyr .^p Leu Ala j.ys 



Thr ^lu Lys (jln lie Phe illy Tin- Trp Sax Gly II <a A^u Lya 



Glu Cly Lyy Lyu Ala Tbr lie Ifeu Asn Leu Lys leu Asp Asn Glu aln 



Acn fleii Thr Lya Scr Arg Gtr Arg Gly Lsh i =tu p-n Phe: n.e Phe Leu 



ser lis Hip Lys Ma Jlsp ?hs Cllu Asp Trp Aap Aan Tyx LyB L>s Phe 
LOO j.C-5 1.1 0 



Glu G-ly His ?yr Asp Gly Leu Lys 3&r Thr Gly Asp Phti ,Asn Phs Ph= 
us 120 



'I'vn- Wlr Asp Yal lie Lys Lya Gin ?yr- lyg Val He Arp Ssr L,su lily 
130 125 140 



T'Xg TEir The Asp Val Leu 3er Set Thr Cys ,ft*g LYS AjCp Leu Asp Sar 
I4E3 ISO 155 LEO 



Tyr Met val val Ser Asm Gly Lya Pi-.s Tyr A.^p Ser &or Bet He Pro 

165 170 175 



Gly Gin. Ala Tup Glu L^s Val Lye Val Als ftrg Acp £er Leu dlu Asn 

iao ia* i9o 



Ltiu Va.1 Len Glu. Asn lis Gin Set Asp S^U C-U Lye Ilj He SOX Bar 
1*5 200 2C5 



Gye the Gin Leu Ala Ssr Lys fJer Ssr Leu Fro Sar Thr 1I2 Ser Aen 
210 215 2 2C 



Et-u Aap Val teu Sin Eot Val Aap Pro Atn Val Tjr Met A£U Ttr He 

230 33.5 



Tyr Veil Pru Pro Leu Tirg Arg Tro Pro Ai?g Asp Asp Leu Gly Aid Ser 
245 25G 



He Fro Gljr Asp Tyr Tyr Sly ?hr ASrrj 3er Hln He Val L=u Leu 

2.63 2bB 2vo 



Val Ser Lya Aaji Ser Thr Arg Val Tnr the He Glu Arg Vsl T.eu Tyr 
275 2flj 386 



1 Asp -31 u .H,3p Veil Aiy Lye Tyr Ser Val Thr Ear pto Lys L-lu. 



Ha Lj'-a Aug Phe Lys ^he Lye Leu 
305 3X0 



<210> IFr 

<311> 2595 
EMA 

-;213v- SaccLaromycoa cereviElae 



<22l> 



CDS 

(I) . - (2535) 
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«. 
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9ty 


53. t 
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<sgt 
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gca 


3CS 
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■■■>'•■ 


Lye 
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Val 
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AGp 


Gly 


HlC 


Gin 


Set- 


Asn 


ser 


lie 


Ala 


Pro 
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tea 


g« 




ten 


aqq 


aat 


gtt 


aat 


gto 


acc 




». 


tea 


Let 


gtt 


cet 


23€ 


ser 


Glu 
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Val 


Thr 


Ly S 


Ttur 


Eer- 


Se- 


Ve:1 


PLC3 










loo 
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ll 0 








aat 


gaa 


gaa 


aaa 


tec 


aaa 


aat 


eta 


tea 


gat 


ttfl 
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tat 


tct 




ttt 


3.34 


A£n 


Glu 


Glu 


IV. 
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Ssr 
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r«u 
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His 


Ser 


Ser 
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cac 


etc 




□ □a 
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«a 


F13= 


a- 
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His 
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tt= 
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WO 2i i - IV2 j '*c PCT.TJSi20rj4/fll 1 SS8 

fler. Trp Ala BZQ Val lie Asp Arg Lent Tyi- Val 3er fllu I,yp Art- Phe 

155 170 17* 

=.tg gat itt gat tec aga can ttt tct gtt tgg tt* aat ygt aca etc 57.=! 

Met Asp Tie Asp Ser Art; Glu Phe Ser Val Trp Leu Asn Gly Thr Val 

WO 135 x!>Q 

S.&& tat ttg cca ttt cat acjt ata eta cac ttg gat gnu al_g oLa LLu. 634 

Lys Tyr Lau Pro 5ias His Ser lie L&u Hia Leu Asp C31u Met leu Leu 

135 200 305 

gaa caa ate aat gga gat ttt rrta ttt aat acs cac atg tac c-ii 672 

Glu Gin Us Asia Gly fc&p Val Val Lys Plirf AidJi Tlir Hi a Met Tyr Glu 

£10 2is aat 

t.qt- ate ttt aac aac tta gga aat tta aaa erca act aat ttt aat cag 72 3 

vyc lie Phs Aon Asn Leu cly Asn Leu Lya ?ro ™l±r flen Phe flsn Gin 

22= 230 235 240 

gat ggt aot aac ga.L auu trLt ditc ::-c. aas atg aas gag ttg tta «a« 7t3 3 

Asp Gli' Asq Asp I,ys Va". "Hi? T.^ Lys Met Lys GlQ Leu Leu Glu 

245 250 35S 

cja tut gat aag gca tta sss ata serf, gaa gaa aga at t aac aaa aia 813 

Ar? Tyi_* Aap T..-ys Ala Leu Lys lie Thr Glu Glu Arg lis Asa Lys Lys 

2G(f 265 

rjaa grja ttc cct tec aaa gta aag atg aag ua* yua ata ctt aat Sfi-l 

Glu Gly Phe Pro Sir Lys Val Piu Lya Met Thr Gin Ala i.le Leu Asn 

275 2*0 afjrj 

s.sit tqt tta aaa tac teg j^c aag tgt tc:& avje LLt L-aq gac atg gat 512 

Aen Cyc Leu Lys Tyr- Ser Thr Lys Cya Ser Ser Phe Hie flsp Met Asp 

29-D 2 55 30 D 

tat ttr. ar.t aca aaa ttc arm gat <jat tat cj-jc ata. act cct aat aag 560 

Tyr Phe He Thr Lys Ehe Arc; Asp Aap Tyr Gly lis Thr Pro Jjys 

310 315 320 



caa aac eta act ant: gtB ata caa ttc tae tS. arjtj a^-g [jaa acg act 
Gin Asn Leu Thr Thr Val .He [rJ.n phe "tyr ,'Jsr Arg Lys Glu Met Thr 

J25 j3C 335 



WO 



13W7C-2 



PCT/iTSsnca/oiisss 



aag taa gcc tgg aat act -;tt gau =rc; atg aaa Ltfc tta tct aoa aag less 
Lya Glii Alii Tip Acn Thr Phc Asp 'iHr net liyn Leu Sex Tlir Lys 

345 345 350 

cat ttc cct gat ate tge iit:a tat aas aca atg ctg cga a.ta tgc gay 1104 
Hie File Pro _™cp He Cya Thr Tyr Asa Thr Met Leu Atg Ha cya Glu 
355 360 3S5 

aag gaa egg aat ttt cct: a.ag gciL tty gat LLa ttt caa gaa att ca^ Us; 
Lys Glu Aug Agn File Pi:o Lyt; Ala Leu Asp Leu Phe Gin Glu lie Gin 
3 70 .115 3E0 

qsc cac a at ata. sag defc aca aca. aac acL. L=±^ aha atg at g gca a^a 1200 
Asp His Asu I la Lye Pro Thr Thr Aan Thr Tyr lie Met Mat Ala Arg 
3 85 35 G i)iJ!i 40G 

gtg llij U ut tct teg age age aat H ;ju ytt gtc agt gsg ggt aaa tea ia4H 
val Le=u a 1 a s&r .Ser Ssr Ssr Asu aia Va.1 val ss- Glu sly i.ys ser 

405 41H 415 

tct ct.s. aga tta Ctfi aga tgg els a tac cLL UdL ysy LLrj yacj'gac 1236 
Apti Her Leu Arg Leu. Leu Gly Trp Lys Tyr Leu His fl.ln t.pji a\v Asp 

420 425 430 

*ri'j sat ett tae aga cs.C as.a. fisfi gat yac tta aat tta ttt tt£ gel 13*4 
Lys 7ii3ll Leu Tyr Arg rfH * i.,y.3 Lys Asp Asp Leu Asn Leu Phe La a Ala 
«F 440 4-15 

atg atg gca LLa gw yog ttt gat ggc gat at.t gaa -.l-a agt aga get 13 92 

HaL Met Ala Leu .Ma Phc Asp <3ly Asp lie Glu Lau 3ar Arg Ala 

4S:i 455 4SQ 

eta -ar tac ttg ttc ate gog aaa aag tan a^a act ttg tgc gca aa- 1440 
Lau Tyr ?yr Leu P7ne lie Ala Lys Lya 7iyr Lys Ta;? LSU Cya Ala Agn 
4S5 470 475 460 

tgg aati gga aas art etc' gta gat can gat aca att tgg iag Luli aut 
TL-p Lys Ql-y Abii lie Leu Val Auy Glu Aep Thr lie Trp Lya flFr Th>- 
4&5 43^ 

tta aLtj cca gaa atg rtg -Tiat tat ttg atg ctt get tat Ml aga ttt 1S3S 



l^eu Met Pi'G Gin KoL Ij3U Aaii Tyr I-je-U M=r_ I.au Ala Tyr Ala Arg Ph= 

SOO 505 SID 

gat cc= aga att ttg c=a 3tc ita tec sgt tat gaa aaa ggo att gaa 15 

Asp Pro Arcj Ayn Ltiu Pro Val Leu Ecr Gly lyr Glu Lye Gly He 31u 

515 52fl 525 

ttg a^a aqa aaa ttt ctt cgc gaa LLC gat ttfC too ttg 5.gg L La siifc IS 

Leu Arg Arg Lys File Leu Arg Glu Phe A«p S-r &ei MeL Arcj Leu Asp 

530 535 fi4fl 

gat aca. g&c a*A ttg gtc aaa ttt aaa tta c;a ttt ctt sea alt, &yfc IS 

Asp Tl-j; Asp Lys Leu Val Lys ?hy Ly* L<au F.ro Ph*i L^ll Pro He Ser 

545 £50 Rp;f; 560 

qan c-ta a at teg gag csca caa gta. ttg gcg gaa tct aac gca ate tgg 17 

ikep Leu Asn acr Glu Als. <3ln Val Leu Ala eiu Ser Asr; Ala lis Tip 

555 570 575 

c.gt tta a.ikt £<La yua tut y^a ygsi a eg eg*; a at aca ttg toe toa 17 

Ser Pbe Asn Met Glu Jiarri -Tl.y (?l.y ™hr Ars Aan Tbr Leu Tli^ Set- Sec 

S80 5B3 530 

uut ya^ gcg gcg -tg gag gat ate flag aaa tat agg Caa tta Ctt flat IS 

Asn .21 -j. AIr Ala i eu Win Asp He Lys Lys 'Lyr A^g G±r- Lev Leu Asp 

600 g 05 

teg ttt gcg ci^ gaa £jd gag get ttc aiio yay ttt aag ttt aaa gtfc I a 

Ser Ptie Ala Gin Glu ALu. -3lu Adp Plo A^ii Glu Pbe v.ys Phe Lys Val 

61& his cim 

-tg tac q^a gtg acg add atg osa aya gaa att aat gtg aec gt3 i&: 

Ms=t Tve Glu Val Hit- Lys Mst Gin Arg Glu Ser He Agh Val Acn Val 

£25 fj.'-li; 63 5 540 

ttc aat aaa att tea eta. cac aoa La.t ttg tea att ccc att aac tta 19 

£he Asn Lys He Her Leu His Thr Tyr Leu Ser l.l.e Pi:o Ilf? Asn Lsu 

645 550 [JE5 



aaa caa cag aag gsa ttc ttg cga agg ttg acg itc ttc act ttc C&a 
Lys Gin Gin Lyg Glu Phs j.eu Arg Arg Leu 'lltr Fhe Pie Mar Pte 31a 

SfiO E70 



WO 



l<W7fi2 



PCT.ussftfja/oiim 



caa cac qaa LLL gaa yiib gtc ata asiy Jyt Ltg tat g=.a gga 3 = C cgt 20fi4 
Kin His (Jill E;he \31 U him. Veil lla l-y R Arg r,en Tyr tflu Gly Tyr A Eg 
575 SSO 635 

aat atfc cat ten tec est acg cat gac eaa &at tea ata tea a?" g=a h:i.I2 
Asm lis Pro Ser Set' Hi J Tin.- Arg Asp fJln Aim 3sr He Sec Thr trlu 

eso gss 700 

*tr: tea gta tec aaa cct gag anc «cg gaa. gat; etc aan tta ata 2160 

Ala lie 3er V=J 3=i- Lya Pro Glu Thr- Thr- Clu £-sp Leu Asu Leu lie 

7 05 713 71'5 720 

iter cat gat ata tgg ^Eit att aca tgt ttg agg eao aaa at.r atg atg 22 08 

Met His Asp He Trp Tyr lie ^fcr CyD LCU Arg Ilia J.ys He Met Met 
■72b ■J-it! 735 

gan acc acg LLh tat gag ctg gtg atg aaa g<--u get a^a gaa ttt caa ,>.S€ 
Asp Till- Thr L-=u Tyy £lu Leu Val Met Lye Ala Ala lis Glu *he fcl n 
740 745 r^Q 

aat gig gac tta gc:a a*g aaa gfca trjn sz.t gat acg ggL dr.* LLL fgg ZJ04 
Gin Anp J,eu Ala Lys I,ys VaJ. Trj? Asil Asp Ary Gly Lyp Ptifi ftrg 
755 760 "if-.?, 

ace- a<:I: 9 s.h ccg ttt ctn aaa atg gmr. cas agft ata p.etb Eta. gca aag 2352 
Thr Ysv- Vsl Pro Phc L;ju. Lyp rJ~t Asp Gin Arg lie Arg He Ala Lys 

77D 7715 790 

gat caq aas ttt gec usiL cLa atg gt^ gaa ttc tfc« aag gga 2<100 

Asp Gin Lys ?ha Ala Hie T.,en Met Val Glu Efce i^e Thr lys Qln Gly 
735 vya ?9& 30: 

aag tat teg gie iju!! ata get Etc aLa llUf Ldt tua aaa sat cgc tte 2<i4u 
Lys lyr tier Asp Ala Tie Ma He He Leu Ser Ser Lyp Asn Arg Phe 
SOS a:l.(l 81$ 

aat tgg ant- tat tec atg gtt agg aat ttg Cat aaa gca tta gaa gad. 24££ 
^.fiTT M'rp Thr ryy 3er Met Vsl Arg Aan Leu iria Lys Ala Leu clu Gin 

820 E25 330 

ate gag gaL aya aat sgn gtt gpa ate tta ctrr gat gta gta aac aaa 2541 



IT.e Glu Asp Arg Aau Set "al Glu 11= Leu Lbu Asp Val Val Asn Lyo 



sag ~ca ca; gca aag gcc ctg a&g tgg g^g gaa eaa g^a c~t az.c atg 
Lys Ssr His Ala Lys Ala Lau Lye Trp Glu Glu Gin Glu. Leu Abu Met 
353 555 060 



<210> 77 
<212.» PR.T 

-;£13> Satuharoinyces oe revisit 



MiL Tyr MfiL Ala Aty Cysi Gly ?xv Lvs Ash Ash Va.1 Leu Cys Phe Pro 



Pli= Gia l*eu Ssr Pin= leu Phs= Seu Lys Avg Leu lie ftan Lys A^g Plie 



"iys Tyr TT11- Tissm win 'Pm- Qlv. Asp Wlu Lys Asn M=t Met -31 y 3er Leu 



£er Lys Acn Lye lie lie Thr Pro Glu Asp val g1« Php. T,y=s T.eu Ala 



Gin LS)U Al'CJ Glu ?he Eax- Astri Thr. Lau Lys Glu Airg Jl.^ Hi 3 Ann 'l/Tr 



oys Ser Val ASn fler Asp- Gly His Gin Sar Asn 3er lie Ala Pro lie 



Set Glu Asp Ser Arfj Asn 



Val Abii Val 'Ehx Lys 12ir ler Ser Val Pro 



WO 

103 



105 



PCT,TJS2ftfja/oiim 

no 



Asn Glu Glu Lys Ser Lys Asn T C-ti ys- Asp Leu lie Hia lier ilcr T7he 
IIS 120 

1'eu (tUi 1 ly.-n Met Hsp nip hen Val pro ViVR tfiil lie Atcj £lu Arg Val 

130 13E 140 



al a ARp A Ftp Asp Tl s T fHii Ala Lys Abu Phs Artp Arg f.sr VH.h fler 

145 ICO 155 100 



A3H Trp Ala Tro Val lie Asp Arg Leu Tyr Val Ear Glu Lys Arg Phc 
165 170 175 



Met f.sp lie Aep Ssj: Aug Glu Phe Se=r Val ?rp Leu ftsr. Gly Thr Val 
100 ISb ISO 



Lye Tyr Leu P^o ?he Hie Ser He Leu Has Leu Asp eiu Xet Leu Leu 
IS 5 200 2!?s 

dlK Gin lie ft.sn Gly Asp val val Ly* Phe *=;n rh- i H ? Met Tyr <'4i« 

210 215 220 

Cys He Phe Asn Asn. Leu alv Asn Leu Lys tro 'i'br Asn Fhe Asn '"Jin 
225 230 235 2-10 



Asp Gly Thr Asn Asp Lys Val He Leu Lyc Ket Lys Glu Leu Leu Glu 

245 250 255 



Ary Tyr Asp Lys Ala LS'j Lye Ha ihr Slu Glu Arg Hi* Asn Lys Lys 
3G0 365 270 



WO 



GlQ Gly PhQ I'm ;.!st Lya Van pro Lys Met Thr Uln Ala lie leu Asu 
27F, 3&0 2fi5 



Aen 2ys Leu Lys Tyi- 5er Thr Lya Cy& i.i^r f-er The Hi r a.?p Met fl.sp 
290 293, -200 



"yx- ?h=f Hi TLx Lya Phe Arg Anp Afjp Tyr i-ly Hp. TY.v Pro Adn LyS 
3C5 310 315 JUL 1 



dill Aan IniU Thr Tim- Val Tie flln Pifi Tyr fs- Arg T.y? Clll Met Thr 
325 330 335 



Lya £ln Ala Trp Aen Tlir Phe Asp Tiir Met Lys The Leu Ser Thr T.ys 
340 3 IE :j:>ti 



Hig Ph5 Pro Atp lit Cysi Thr "yi Atij. Thr Kut Leu Asy He Cye GLu 
3 55 .3Pn 3*^ 



L.VS OlU Aug ftfeQ ^he Pro L,"S Ala. Leu. Asp Lett Pile Gin Ilu Gin 



Aa-D Ilia Asn lie !Lys Pro Thr Thr Astl Thr Tyr lie Met Mst Ala ftrcf 
365 390 395 400 



Val Leu A 1ft fler Mar S3er A£H Ala Val Val 3er <3lu Gly Lye Set 

405 410 41S 



Jisp Ser Leu Arg Leu Leu Gly Trp Lya Tyr Leu His Gin I.rii r-flu .Hap 
^20 425 4j0 



l*>4/7fii 

Z.ya Asn Leu Tyr T^rg Ilia Lyp Lys Aap Asp Lou A311 Leu i>he Lii^J Ala 
4*5 440 44b 



Met Met Ala Leu Ala Ala Pho ftRp my A^p Tie alu T,eu yer- fl»-g Ala 

4ED 4S5 450 



ij&u Tyr 'iVr Leu ?he He Ala Lye Lya Tyr Lys Thr Lou 2yg Ala Aan 
-HiE 470 175 '.6 3 



Txjj Lyd Gly flsiu lie Leu Val Asp 3Ln Asp T!ir lie Trp Lyc Scr Mir 

4afi 4HG 495 



L,eu Hat Pro 31u Met Leu AfSil Tyr Leu Met Leu Alu Tyr Ala Arg Phe 
SCO 5 05 bit) 



£pp Pro Rx 3 ftSLi LiU Pro Val Lau Ser Gly Tyr Glu Lye Gly Ho Gl'.l 
515 5?t0 525 



Leu Arg Arg Lys J?he Leu Arg Giu Phs Astj 5er Ser Kst Arg Leu Asp 
53? 535 5i0 



Aap Tin," Aap Lys i'.Eu Val LyR Fhe Ly3 Lex; Pro Fhe L*u. Pro lie 3er 

F.4B 550 555 5S-J 



Asp _,e-jl Aan Ser Glu Ma Oln Val Leu Ala Ola Sci- Asn Ala lie i^rp 

5G5 570 t-'t'J 



Ser Phe Aen Itet Gin Apn Sly Gly TEir Ar£ ASil TliT Leu. Tbi S=r Self 
530 5B5 _=">P 



tfen [jlu Ala. Ala Leu. Glu Asp lie Lys Ly& Tyr Arg Gin Leu Leu Asp 
CSS filO sos 



WO 7.IM4.W2398 



l*>V7fi2 



Ser Phe- Ala Gin filu Ala. Gin Asp Phs ii.su r.fl.11 Phe Lys Phs Lys VsiL 
610 -015 G2 0 

Mtit: Pyx- GZu Val 'J.'hrr l,ys Me"; Gin Arg Glu Ser lie Agn V-al iisil VaL 
rS!i!n 530 535 643 

Fhe _4titi Lyt; Ilfj Eli Leu His Thr ryr Leu Ser He Pro lis A^n Lej 

"4b 650 655 

Lye 3111 Gin Lye Glu Ehc Lou Arg Arg Leu Thx I-'Iih Hhe Tfcr Phi Gin 
£60 {JtJlS S/0 

□In Hi* Glu Phe Glu Ala Val Sic LV3 Arg LOU TVL- Glu Gly Tyir Arg 
$7S G80 ^Hsb 

Afen 11= Pro Ser Ser His Thr Arg Asa Glu &.uu Sbl- iLs Se-c Th-r fil-i 
690 635 700 

Ala ser Val Ger Lys Pro Glu Tfir ?hr CSlu Agp Leu Asn Leu He 

'."J '3 710 715 72 3 

Met His fiap lie Trp Tyx He Thr Cy& Leu Arg Hie Lvs He Met H-=t 

725 73D 73 5 

ft.cp Thr TLr Loa Tyr Glu Leu Val Hsr. Lys AH. a A~\a He olu Phe Gin 

740 745 7E-3 



Asu Glu Asp Lern Ala Lyf; Lys Val Tip hsu Asp Arg Gly Lya Phe Arg 
755 TSG 765 



i*>(i/7fii 

7hr Till- "ell Pro PhE Leu Lys Met Asp Gin Aug He Ar^r He Ala Lya 
770 775 730 



a^ii 3ln Lye Phe Ala His Leu Meh V^l «1u Php Phe 'ffj-r T,ya f>n n ffly 
705 7SD 795 60S 



Lys Tyr Ser Asp AU lit- Ala lie He Leu £er Sor Lys Aan Arg PTne 
SOS &10 0U!> 



Asn Trp Ttii.- Tyr Ser Ht=L Val Arg ABn Leu Hie Lye Ala Leu Gli 

£2fl 825 930 



lie alu Asp Arg A311 3(=r Val Glu lis Luu Lnu Asp Val VaH kf?Tfl Lys 
33 b 340 U4=S 



Lys Set- Hi-7 Ala Jjys Ala Lee Lya Trp- £ln Glu Gin Glu LOU Asa Ha: 
$50 S55 &o0 



<512> DEE. 

.-:213.-- SaccJli,atv:T;iy:J«y 



■i321> CDS 

(lj..(257) 

<4C-0> 73 

;=tg eag ftca atg <j[jc ^gg gag C ac ctt ctt c^t tea <jag cua aag g?g 
Met Gin Tlllf Met Cly Gly Clin His? LSU Leu Leu Sen Gin I.fiu Lyc fily 



tct. tfcc ttc 
SOU Phes Phe 



etc Cta ctt ttg ctcel tac ttt ttc agg ggd aga agt act 
hen .Leu Leu Leu Alii Tyi- Piie Ph^ fcrg Gly Arg Sar Pro 
2<i 25 30 



9-3 



WO 



PCT.ussftfja/oiim 



tat tac gca tyt ttju Li^ ayr. 
_yx Tyr Ala ?rq V.ypt Tyr Arg 
35 

net ;ttt ^ct; att gec att get 
'iThr 11= Ala He Ala Tie Ala 

tct; aaa gtt ctg ^Ly teg gtt 
Sidf Lyj Viil Leu Val Ger Val 
7C 

tct t;jt aac otg uLc cjuc the 
Ser Cya Acn Leu He Prn h>ha 

cgc ttc cLli LLt tqt ttg ggc 
Axg ?he Leu Fhe Cys Itou Gly 
ICO 

tnt tfc- cigs. Ltg agt e-.ta Ldd. 
Cys ?he Glv Leu St»r lie 
1H5 



^;:!C-, 79 
«:211:» 118 

<2i3> Sscchaxomycies fiermrfsH =;= 

Met 3Ln Tlir Mat Gly Gly (41« His I,2u Leu Leu Sex Gin Leu Lys Qly 
15 LO IE 



Jiex F^ie Fhe Lou Loru leu. Leu 2Vla Tyr PIlvj Plin Artj Gly Arg Ser Pro 
30 25 HO 



ryr Tvr Ala arn Cya -iyx arg Arg Leu Ala Val Tine Pro Gly Ala He 



egg att sut get aca dct ggfc gec ate 144 

£1.-3 Lsu .AJ.il Val Tlir Fro Gly Ala I1& 
40 45 

ada est ~ca st- ccg gey utt gca aaj 192 

Thr Asp tier lie Pro Ala Le=u £la Ly; 
SO 

tgt tct cao aca gat ccc tgt aea geg 240 

£ys Sei? His Thr Asp Pro Cy^ Tlir KIa 
75 SO 

^r: -gc r.nc ttC t<?g isc age ctg acg 338 

Pro Arg Fro Fhe Sen.- Asn Ser Leu Thr 
9 0 <?5 

teg gec cgt ttfc hgc att tec ttt ccs 33 e 

Ser Ala /rt Hl.ie HV.-3 lie Ssr Flue Pro 
1[?5 110 



WO PCTYUS2M4/01 1 SS8 



TLi llu Al=i Hl! Ala Ilu AliL '.rhr Asp Ser lie Pro Leu Ala Lys 



Ser Lys Val Ley Val SeE Va.1 Cys Scr Hi a Thr i^p Pro Cya j.'hr AH. a 



5ar Cys 7*n Leu lie Pro Phe Pro Arg Fro rhG £cr Aim SCT Leu Thr 



Aug ^he Dou Plus Cys Lt?u Gly ?>&r Al* Arg Phe Cys n« Apt PTtc rro 
LOO 110 



Cys PhG Gly Leu Ser He 
i!5 



<:210:= SO 

^2Xls 10<S2 

<212> DHS. 

-:213> Sac:^h=iix)iiiyceB cerevi^iae 



<22G> 

<221* CDS 

<222> (1) . . {1052) 

<4CO> SO 

E.fcg att caa ttt aaa agt cca ggt aatj tyg utg =:tc ata, gta ccc tgg 

Mat lie Gin Phs Lys Ser Fru Gly Asr* ^rp Leu i=he lie Veil Pro Trp 

15 -0 15 



st:h grtr. rhc sht cca tgg tat ggt atg Ctg ata gCc atrj ctt atfc tgj 
lie ALa File lis Fro Trp Tyr (Jly Hat Leu lie Ala Wet Leu He Cys 
20 25 30 



lW/7fii 

tgg gcc a^t c^a yyo cat CflC! atd tar. tgg ttc atg uac teg gay tJ^n 144 

Tip Ala Ser Gin CLy Hio Pro lie 'iyr vrp Piif-: M-^L His Ser CUu GHn 

35 t-tt 4: 

ttc cct gtg Lid aLL ma ga':. aLa ggt gcc aut ant tta agg cca ctg 1<>; 

Phe Pro VliI ?yr lie Ser Asp He aly Ala ~hr Asn Leu Arg Pro Leu 
tiO 55 -GO 

ttt ata teg tgc gec ggc tgg cag ggt cts ggc tat a La act ytL 24D 

Pbe lie Ser Cy.S Ala Gly Try Git Gly L^u 3ly Tyr Val lie r'hr Vsl 

65 70 T5 eo 

gee <rtt gag ttt ttt caa aga tec ggc tat ctg ecL L L(J ctia eLy iiiia 238 

iUa Leu Glii Phe Fha Gin Arg Ser Gly T^r Leu P^o Pre f?1n r,si] T.yn 
35 !>D 95 

aas a&a gac cct t2t £tc tot gat tec act tct tat get gag aa« ttg 336 

Lys Lys Asp Pro Shj.- Ilti Sax S<**- ^hc Ser "I'yr Al a C3lu Lys Leu 

ICO 105 110 

caa arjc ggt aaiii tac -ta atg cct r;oi tat tac acs aag gat gaa ogg 384 

His Sen: Biy Lys Tyr Lsu Met Pro Pro ~YT Tyr Tin - L:-^ iJu Glu Ary 

115 12 C- 125 

aie otg att ttc oca get ttt gtt etc gg; age at- get gaa eta get 432 

&.sri Lftu TVe Phe ^i?. Ala "IK V'al Leu Gly 3er lie Gly Glu Leu Ala 
130 13 5 HQ 

ctt tta ttc agt tec ELtc ttc tcj> ace yea cLg Liiu eat uyc gtt car. ^0 

Leu Lsu Phe Ser £>cr lie- Phe Ser Thr A.I = Leu Tyr- H.in Arg TTH.^ 
145 150 ISO 

att get atg gtc tct gLt LLu ytc gtc ttc aty ttc eta tec act tgc 52fl 

He Ala Met Val Val Phe Val Val Ph= Met fhe i.eu Hsr Thr Cya 

155 : ■.■(! 

tgr; ttfr f»tt. gca gag tat ttc etc atg gest agg e&c tat gec tea gtc .575 

Oys Lsu lie Ala GLii Tyr Pho Lsu We- Giy Arg Hie Tyi" Ala Ser V«l 

1ED 195 190 



cac coc eta gec age cct. cat tte a.i^ cct cag tea tct gaa aaa age 
His Pro LfeU Ala Sex Pio His Phe Asn P-:q ^ln Hex alu L\'ft Ssr 
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205 



-tt aa.e Caa gait tat aac au=- gtg yiifc gag otg cct tg<J tat aaS tggs 673 

Phe Afin Glil A£J£ Tyi AES11 Tlir Val Anp Glu Llall Pro Trp Tyr 7,yH Trp 
210 215 220 

iaa ggc cat gta tgg eat aaa ttt m.r.r. att: agt gca act r.fca gtt 72c 

Lya Gly Hia Viil Ttp Aari Lya Phs Hir lie Ser Ala. Thr Leu Lys Val 

226 2^0 235 24C 

at a tgg tta act CtC gsa gt- gts tgg gec att tgt ttt ggt got ate 755 

lis Tip LQU Till lau Ala Val Val T*p Ala He Cyu Pha (Sly Ala He 
215 250 255 

aat gat &de tct asn agt rjet tgt ttc gaa tgg ttg eta gca tit tgg $ie 

Agri Asp ^rg Ser Lys Ssr Ala Cys the (32 u Tip Leu Leu Ala Find Tip 
260 265 270 

-tt ggt ate at.a ttt stg at-T ctt tec gco gac ttt tat ttci ggt ggc 8(S4 

Phe Gly He lie Pie Pter He Leu sor A^a Asp Pfae Tyr Lew t#ly Gl.v' 
275 2&0 

agri tar: sga nap too ogc tat ttC -lac oac gtg rjas. tea ttt teg fjgt 312 

k-g Tyr i4rg Gin Ear Aug Tyr Pha ksn His Val Glu &er tfbe Bei i&y 
290 235 300 

tat tac aag tat gao a-.ay y:ijj iJLA yyu ctt; fc^u cac asjt gaa gac <}tt 9 SO 

Tyr Tyr Lye Tyr Asp Lyr- Ala Leu Sly LeiL Tyi? Scr Glu Anp Val 

3flb ?10 315 220 

ttg cat teg gac gat aac gqc ggc- g-g att gec audi gad aca yea Lot lO&fl 

Lt=u Pry Ser Aep Asp Acn Ala Gly Val He 3>.la Thr Glu Thr Ala Sor 
325 330 3.1H 

tea aat att tac aat sat tec tct tec aac gaa tfJt att caa gT;a gtc 105-6 

3er Abu lie Tyr £311 Aen Ser Ser A311 Glu. Sur II a Glii Val Val 
140 345 350 



gta tga 
Val 



1062 



WO 



*21D? 61 
<211> 353 

■^213? Sac er-^jioiuy Lisa teiei/isiae 



Met He Gin Plie Lys Ser Pro Gly Asn Tt-p l^u Ph« He Vs.1 Pro r.i; 



He Aln Phe lie Pro Ttp Tyr Gly Met Leu He Al* Mt= L Lau Ilb= Cya 



TL-p Ala tfeir Olll GLy His Pro He Tyr Trp File He: His Ser Glu Sill 



Eha Pro Vs.1 Tyr lLa Seir Asp 1.1* Gly 41a Thr A?!L1 Lii'ii Axg Pro L*i 



Ehs I la 3er Cys iia Gly yrri Gin Gly Leu Gly Tyr val He -Thr Val 



Ala t.5U Glu File Pile Gin A*-y Sflr Gly Tyr Liu riu PLe Gin .Trfni l.yg 



I»y& Lys Afjp Fro S^r He Ser Aay Seh- 5hr 3sr Tyr Ala Glu Lye Leu 
ioo iy.> no 



JJn & Gsr Gly Lys Tyr IiSU Met 2"ro ?ro Tyt Tyi Thr Lys A^p Gilu Arg 
HE 120 3.35 



Aan Leu He Pile Ala Ala Phe -.=1] Gly f.Jer He Gly Gin Leu Ala 

130 lis 14-0 



WO 



JO 2/7 1, 2 



Lau Leu PJie £er Scr Hg Ph = Art Hie Ala. Leu Tyr His flry Val His 
150 155 Lfift 



lie Ala Met Val Sax- Va.1 ph.e val Val Met ?he Leu 5*ir Tb-r (Hyp 
If,?-. 170 17 5 



Cya Leu He Ma Glu Tyr I>he Leu Met Gily Aug His Tyr Ala S^x Vail 
LflO 1S5 i5 0 



His PiL? Lau Ala Ser Pro Hia Phe fro Win Eer aei- GVa lys; Sar 
13b 205 



Phfi i.=iin Glii Tyr iisai Tti;r Val Asp Glu Leo Pro Trp Tyr* Lys Trp 

213 215 220 



•VB Uly His Val Trp Abu Lys Pha Tllr lis Sfir Ma Thr L^U Lya Val 
3^5 230 24p 



He Trp Lau Ttir Lftu val Val Trp Ala lis Cys Phe <3ly .Ma lie 

^45 250 7.5 5 



Aan Aajj Arg S=r T.yc SCr Ala Cya l^e «lu Tup Leu Leu Ala PLe Trp 
Hin) £65 370 



Pllfi Gly lie 1'Lff ?lie M£t lis Leu flsr Ala Agp Pbe Tyr Leu Gly sly 
SVG atW 28S 



_a rg Tvr aer Arg rp^j.. Vq1 G±u Ber phfl 

230 295 300 
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Tyr T?e- Lyfi Ty~ Asp ^yc Ala leu Oly Leu Tyr His fier Glu A*^ ' r **l 
310 315 



Leu Pro Ber A?p Asp ftsri Alii tl.l.y Vat I1k Ala Th- Glu Thr Ala Ser 

aan j:sfi 335 



£W Ann He Tyx Ami Ami Eer Set Ser Asii Glu Ser lie Glr. Val Val 
3 SO .^5 .ifiC 



val 



*211? 375 
<212> DHft 

*.213> Saccbsiomrdss cercvis'iae 



*322;> (1) . . 1973] 
<100> $2 

atg tea tct gac aac tat aaa caa gat asa eaa att sat* **aa 4a 

Hot Str Scr Aap Asn £cr Lyo Gin Ji.op Lyo Sin Jlc- Pin T-.yn Th-r Ms 

15 10 l!i 

goo cag aag ata t:og aag Ltt ggt teg ttt gtg get ggt ggg eta gea 9S 

Alii Gin Ly3 Bcr Lys Phe Gly Ser Phe VoQ Ma Gly Gly r^u Ai.<t 

20 25 3D 

gca tgt ata get gtt aea gtt &ct aa- treg ate ciaa t-q Eitt r.na ate 144 

Alii CTya lie Ala Val Thr Val Hir Aeii Pro Ha UIu leu Jlle Lys ile 
35 40 45 



aga atg >?ag c^fc caa ggt gaa citg go? rrrn g^r gn^ a^i= ghh t?r. 1.12 



Arg Met Gin L^.j Bin Gly Glu Hah fle-i: Ala Ser Ala Ala Lya Vu.1 Tyr 



aaa aat eca ^te eaa gg t atg gcg gta att tr.c aaa aae gaa ggt ata 
Lya Asa fro Ila GIji ■Sly Met Ala Val He She Ly B flsj Glu Gly 11= 



aaa ggt-. ctg a&a aas ggg Lta aat get get tat nt.r. tat caa aLL g;jg 
l,ys Gly Leu Gin Ly^ Gly Leu A£n Al* Ala J.-yr He Tyr GIjl He Gly 



uLu nat ggt tec iga tta ggg itt tat gag cca ah^ aga tea tea tla 
".fin ^sn <3ly Ser Arg Leu Gly Phc Tyr Glu Pro He Arg Ser St=r Leu 
100 I Ob 1LQ 

aat cag ctt r.tc ttc uca gat caa gag cat aag sjta cag age gtc 

Asn GLfl r,<3U Foe Phe Pircj Asp Gin Glu Pro His Lye Val Gin Ser Val 
115 120 12B 

iTUa y-t aao gtc ttt trt ggt rrcc gca tzt sa t *ta att JSI t gra gtc 
Gly Val Asn Val fhe Ser Gly jil a Ala Ear sly n e 11= -3ly M.a vlJ. 
'■'if 13 5 140 

atfc ggc tat tea hha ftc ttg ntg a&a aoa aga ctt una tea tint tec 
114 Sly S^r Pro r.-=u phe L=u val !y= Thx it_-g Leu Gin riei: Tyr Ser 

113 150 155 l^O 

gag ttt at* aas att ggt gae. caa acg rar -sc acc ggt gtt tgg aau 
<SlU Phe lis Lya Ha Gly Glu Oln Thr His Tyr Tlur Sly v =l Trii Asn 
165 170 17.=; 

ggg tta gto. ace att LLL saa acc gaa ggt gtt aag gqt eta ttci sga 
f-ly L=u Val Thr I la Phe Lys Tbr Gli: Gly val Lve Gly Llu Phe hnq 

ieo ias loo 

ggt att gat gr.g gca a.t tta agg uca ggt g=t ggt -ca tct g-t caa 
Sly Ilt= Asp aIe Ala El= Leu Arg Thr Gly Ala Gly Ser tier Val Gin 
'1 3 5 330 2(}D 



=:„a cct att tac aac aca an* *sg siac att tv;g gto aaa sat gat ctg 
I*u Pro ila Tyr Aan 'Ltiir Ala Lye Aim Ha Leu Val Lyg Asu Leu 
S10 215 



G72 
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iL'±& gat ggc ma gua Lt^. cut tta act get. agt art ate tr-r. ggg -;20 

M~t. Lys Asm i£|.y Prn Ala T,ru Hi.s LeU Ihr Ala Be* Ihr He S?r yl y 
23a 235 240 

tea ggz gtt gec gtc gtt atg aae cda tgg gat gfcc att ttcr F.ca aga. 7fco 

Leu Gly Val Ala Val Val Met Asn P-q: Trp Asp Va_L Ho Leu 'ilir Axg 

215 25G 255 

sLU ta: iiat L-ati aaa y<jt gac ttg ta = aag gga cr:t: ata gat. -gr. t.t.g tl.I.e 

He Tyr fisn Gin Lys Gly Aep Leu "yr Lys Gly Pro He Asp Cy& L^u 
260 265 270 

9U(J SlAA atsL yLL ay a iiLtJ yaai ggr: gfca am gr:t ttg tat asg ggf- Q£* 

Val Lys Thr Val Axg He Glu Gly vsl thr Ma Leu Tyr Lys Qly Phe 

27b 2E30 235 

gc;a qet caa gtg ttc <*ga anc gca cct cat aca ate atg tgt ttg acc 912 

Ala Ala Gin val rhc firg He Ala Pra Hia Thi lis Kst Cys L=u Thr 

ttc atg gs.a Cdg aca atg aaa -JL* gLL Ldl LJy ciLd yeiy Ljg ay* yLL 960 

Phe Mist Glu Sid Tin- Ket Lya Leu Val Tyx Bar Hh Glu Art- Arg Val 
3C5 m !5 32D 

tta gs-O 3it P.&t taa 975 
Leu Gly His ASd 



<212> Satickarcmyce» cecwifiine 



Hot Bar 3ar Asp Aajj Ser Lye Gin Asp Lye Gin He Gill Lye) Thr Aid 



Ala Gla Lye lla Se= Lys J?Jje yly sec Phe Val Ala Qly Gly Leu Ala 
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30 



Ala fyn Ala val Thr val "liar Aeu ^ro He alu teu rlo lys He 
40 ^5 

Arg M2S Gin Leu Gin Gly Glu Met 3<?.r ATa Ser Ala Ala Lys Vg.1 Tyr 
fit) 55 ff-D 



Lye Ann Pro Ha Oiln Gly Ala Vsl Tie PV»e T.y? Asn -3 In Gly lie 
£5 vtl 75 SO 

Lys Gly Leu Ola Lye Gly Leu Acn Ala Ala Tyr 11^ Tyr 01 n He tly 
35 90 SB 



Leu Assn Soil- are Lau el* Phe. £yx sin Fuo lie iirg ser scsr luu. 

1(10 10 !> 113 

Ash Gin Leu Pba Phe Pro Agp Gin Glu fro Hie Lya V«l Gin Scr Val 

11? 120 1.25 

Gly V*l Rsp Va^ Phe ft=-r rr.y Ala Alii Set Gly He lis Gly Ala Val 

130 i3D no 



lis Gly tier (Jrn .i,en Hhe Leu Val Lys Thr Leu Gin Ser ?yr Ser 

74C 150 155 150 

GIxl Phe He Lys He Gly Qlu Gin Thr Hia Tyir Thr Gly Val , .. , rp A3n 

165 170 175 



Gly Leru Vai Thr He PJie lys Tlir GlJ Gly Val Lya Gly Leu Phe !\rg 
ISO 185 190 



WO MIHW^S 
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Gly 11 = Asp Ala Ala lie Lsu Ai^ Thr fily Ala GLy SCi: 3-=r Vai CIeL 
135 



^Cu rro lie 1y£ Ann Thr AIei Z,yG Aen lJ.fi leu Vai Ly& Asn Asp Leu 
210 £1.* 2^11 



Msh T.ya ^pp Clly Pm a La T,eu Kid Leu Thx Ala Ser Thr He 3ei Gly 

225 230 23S 240 



Irf5u Gly Vai JUa Vai Vai Met Asn Pro Trp Asp Vai I Its Leu Thr Ar; 

345 250 2!>!> 



lie Tyr fisn Gla Lys Gly Asp Lau T.y x." Lo* Gly Pxo He Asp Cyc Leu 
2€0 265 270 



Val Lys Thr Vfcl AL-3 lis Glu i2iy Vai Thr Ala L&j. TVLT LVi' Gly Plis 
275 280 235 



Ala Ala. Gin Vai Pis Ar-g Tilf; Ala p--:c His 'Ihr He Met Cys Leu Tlix 
Mil 295 3 DO 



?ht= Met Giu Gin Thr Met Lye Leu Val Tyr Ecr l.l.e Glu f3sr Arg Val 
30^ 310 315 32L' 



^su Gly His Asa 



<:21Q^ 

*211> 1062 

■:212? DMA 

<213> Sac char amyceG cereviciac 



WO 



<221> CDS 

<222> 11) . . (lDt-2j 

■-,400 > 34 

atg teg acd yua j&g a.&£i get aay diLii ttg eaa utu l±Lc ya± tec tgu 4 5 

Met L3er Thr Ala Gin Lya Ala Lya He Leu Gin Leu He Afap fier Cyia 

15 1C 15 

tgc caa aat gca aaa age aca caa ctg aaa tct tta to:a ^tu gtt att 95 

Cya Gin P.sn Ala Lya Ser Thr Cln Lsu Lya Ser Leu flerr P"ie Val lie 

^0 :>.i> 1Q 

gga goa eta aat ggc acq acy aaa gaa. yet aaa aga ace tac att caa \<i4 

■L-ly Ala Val Sen <3ly Thr Ittr Lye CJlu Ala Lyc firg Thr Tyr lie Qlji 
3 5 40 45 

gad oag tgv ttt ttg gag aag tta cga oaa caa aag ala ayi* gay 1&2 

■21 u. Gin Gyi G-lu Plies Lau '3lu Lys Let! Arg Gin Gin L;ys lie Arg Gin 
511 55 £0 

2ga aga act aac ata ttg tet atg gat get ggt gtt tt?t n&c ttt get 240 

£±y iirg He Aan lie Leu Ser Het Asp Ala Gly Val Ear Asn Phe Ala 

(55 >0 75 8? 

Lt(J L'jL ij.ay iity hl:L' fciiy etc aat aah g;jt 1:1:9 utu cct aaa gta rta J! S3 8 

Phe rt^>~ Lyf* rif*»t Gin f^n A^n fipn ARp pi-ci Leu Pm l.y=i Vs! lii?u 

IJ5 90 55 

cat tgg caa aag ar.a aat eta gag gag aaa fcr.t ttt caa .aan cites aaa 
A sip i.'TP (ji.Ti >.iyp ile Aen Leu Glu alu iiys Hie fhe filn Asn Leu Lys 

100 1?5 110 

ssg tta age ttg aat cert get gaa art ~c-t gag e~t gta tt- sac C=t3 384 

Lye Leu ser Lea Aen Fro Ala Glu Thr Ser Glu Leu Val Pha Aan Leu 

115 120 125 

acq qaq tat tta ttt gaa tct atg ccg ata cca gat atg ttt ac a at z 4 32 

Tbr G!u Tyr Leu She GIu Sor Met Pro He Pco Asp Mat Phe Tur Il& 
13 0 13 S liO 



gaa agg oaa cgt age aga ac- atg tct teg Eiyg cat £tt fc-a gEic cua 4-30, 
Qlu Arg 3ln arg Til!: P.rg Tbr MCL Her Kfir At'g HiD Ilfi LSU flsp Ptvt 

145 150 155 lt-0 

a±t tta ss.il qtg aat att etc gaa c=g att cLt LLC Let as.c ttg gaa S2H 
lie Leu Lys vai Aan He Leu Glu Gin He Leu Phe Ser Asm r,sn r+lu 

165 170 LVi 

aaL aa± atg aa:j tat acg aat aaa ata ccg aat acg tec a^y ttg agg 576 

Aan Ly=3 Met Lya Tyr T^r A.SJ1 Lya II2 Fio Asn TJir S^r Lyn T,cu Arg 
ISO 155 150 

tat atg gt.s tgt teg tec quit cca cat egg atg act tea LaL Lyy ty= 634 

Tyr Met Val £ys Ser Ser Asp Pro Hi is Ary Hat TLr Bar Tyr T^-p ("Vn 
155 200 205 

att cca arja gaa. qa^ aca ccg acc ast tea. aaa dag tta aaa tct aa~ 072 

He "j;o /Leg cjlu Glu Thr Pro Tiix Sex; Se-r L^« Lye Leu Lys Ser Asn 
213 215 220 

ssa cat age aaa gat tct cga ats- aag eta qtg aaa aaa ata ctt lea 720 

J ye U.ifl Ser I/yS Asp S«r Ar« lie Lya leu Val L ji Lys Ild Luu S=r 

22G 230 235 3/i:> 

act tea ata eta gaa ggt f.at tea aet agt: tct aca i?a« ctg gtc gag 768 

Thr Sar Us Leu zln fily A=in ssr 'llir Sol- ser Thr Lys Leu. Vc.l Gl-j 

245 250 25b 

ttc ata yya gtt tgg a at aat agg ata aga aat yuu ctL ue^ a,- a -i=ah (jio 

PLe lie <3ly Val Ttp Asn Asn Arg lis Arg Aan Ala Let: Thr T,ya T,y* 
250 265 27T 

aaa ttc aaq eta tgt gat ata eta gay ate caa gut aat teg ggg Sd 

Lys S = r PEie Lyg Leu Cys Asp He Leu Glu 11.= film ^p.p Ann tier Gly 

S73 2so aas> 

gtg agi aaa gat gse g=t ttg gca gaz tea ttc etc eat tgt ttg t^t 512 

Val Arq Lya A?p Asp Aep LOU Ala Asp Ser P-iia Leu His Cye LfcJ S^jl- 
2 90 235 300 



tgy atg gag tgg tta aaa aat tat gaa a«ft att act qaa etc ttg aat 96 D 

Trp M=t Rlu Ti-p LOU Lyi3 Aan Tyr Glu Ser lis 'Lis ylu LOU L6U Asa 
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32 0 



hra asa sea chg gth aa=i ar^ oa g tt<? gya cag gi-g ttt gna fc-t r.gt. 

Bar Lys ThL- Lau Val LyS Thir Gin Pl*5 Gly Gin Val Fha G2u File <Jye 
325 330 333 

gaa aa.fc aag gta caa aag ctfj saa ttt ttg crsifj aac act tac aac a^t 

Glu Aen Lys Val G_n Lys Leu. Lys Phe lieu Glu. -'isn TJu: Tyr Aatl ASn 

340 345 350 



gac 1 
Asp 



■=LJl^v did 

<211> 353 

<2-2> PRT 

<2I3? saccliai-otnycos corovisiao 



Mai: Sir Thr aIa Gin L^ts Ala Lya lie Leu Gin L^j lit A*ip Ear- dys 



C'fU GLn A£i Ali LyS Ser Th* Girt L6U Lys L6U 36£ Phe Val I1& 



Gly Ala Val Asn Gly 'Ihr Vhr Lya Glu Al= Lys Arg 12jr T/r itle Gin 



Glu Gin Cys Glu Phe Leu Glu Lye Leu Arg Gin Gin Lya Ue Ai:g Glu 



Gly Arg He Zieti He Leu Sax Met Asp Ala Gly Val Ser Aen Phe Ala 



Jii/7fii 

Pha Ssr Lya Met Q\ a. Leu Leu Ainu ASH Asp Pro f-eu Fro LyS Val Leu 



Asp Trp Gin Lys lie Ann Leu Clu Gin Lya Fho Phc Gin Ar^i T,eu T.ya 
100 105 113 



Lya L,au Sar Lau Aau Pre ;\la Glu Thr Ser Ol-j Leu Val ?ha Asn LaM 
US 130 12£ 



Tin Glu Tyji- Ltm Plm Glu Sex Cfet Pre? Ha Pro Asp fcet ?he Thr He 

130 r,5 ^40 



Glu Arg Gin Arg ThJT Arg Thr Met Ser Ser Arg Hit.: He Acu. Pro 

145 150 15 S 1. 6J 



Tie Leu Lys V^l ftin He Leu Glu GIji lie Leu Plus Ser Ae=i Leu CHm 
1<S5' 170 175 



A£;n Lye liet Lya Tyr Thr Asu Lys lie Px-<? Asn Thv Ser Lys- Leu &rg 
ISO 155 135 



Tyr He- Val Cys Sht i?ei: Asp fro S Arg Met Thr Ser Tyr Ttp CVS 
Jon 2 55 



He Pro Arg Glu Giu Thr Pro Thr 5er Ser Lys Lye Leu Lys Scr Aan 
aio 21= 22 0 



Lye His Set Ly£J Asp Ser Arg He liyii Lcju Vul Lyi3 Lya Ila Leu Aei: 
2£5 23Q 235 



Thr Ser He Lau Olu Gly Aan Senr Thr Ser 3er Thr Lys Le'j Val Glu 
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ass 



Flie lie Qly Val Trp isn Aan Aug lie Arg Asu Ala leu Thr Ly=! Ly-3 

250 2G5 270 



Lys Ser ?he Lye Leu Cye Aep lie LCU Glu Tlo Glil Asp Asn Stiir Gly 
275 260 335 



Viil Arg _,ya Asp Asp Aap leu Ala Asp Ser phe Leu His Cys Ltu S&± 
390 £95 3ChO 



Trp Met (jlu Tip Leu Lys Asm Tyr Glu Ser zle Thr Glu L=u Leu Asn 
305 210 315 320 



Ssr Li'£? TSiji- Luli Val Lys Th:r (Tin pj-.s •Sly [ : VItj Val File Glu Phfi Cys 
"2.5 t^O 33 5 



Glu Asn lya Val -Sin T.yp 7,eai T,ya phe T.eu Gin flen TSlir Tyi* Asn Asn 
■J 4- U 345 3 50 



Asp 



<210> 86 

-;2ll> 2052 

<212> DNA 

<213> Sac char OTnyctiF] nerfsv.i.S.iis e 



<220> 

<221> CDS 

<2i3> (l). r (AD53! 



WO PCT.TJSi20rj4/fll 1 SS8 

■ atg aae Sfia £aa ttg get tct Liik^ ttt t.Y.f, tea Liga at~ aag cat gaa 4B 

Met Asm Lye Glu LfiU Ala Ser Lya ^he Leu f-er Sez- He Ly£ His Glu 

15 10 IS 

cqt gaa caa cac aLL caa atia set tct agg cti tta aca acig eta tec 3c 
Ary Glu Gin Aap He 3ln Thr Thr &er Arg Leu Leu Thr Jlir Leu fip.r 

2L> 25 jo 

ate uaa tjaa ttg gtg caa aat ggc Ctg gca ata. aae E±ac at a cat eta 144 
He Gin Gin Leu Val Gill Asn Sly Lea Ala He Abu Am Tl.o Hie LGU 

35 40 45 

gaa aac ata a^a. tee ggt ctz att ggc aaa tta LdL tity y=a ctg ggs 132 

Glu Asn He Arg Ser Gly Lau lis Gly Lyu Leii Tyr MFh Glu TjO« Ely 

50 55 00 

dct aaa ttg gcg gtt aac ga3 aai att can a^g- ggt gat att aag gLL 240 

Pro Asn Leu Ala. Vai Asm A* a Lys lis Gin .iirg Gly Asp lid Lys Val 

&5 70 75 

ggt gat att gtt ttg gta cq-= a± gf:a aaa ace aaa gta aaL auu aa'j 2aa 

Gly A&O Il» VpI Lsn Vsl ftj.-g Pro Ala LyS Tlii- Lj-t Vy.l Abu S>ljl- L.yg 

85 S3 9* 

B.Eg sea out ate pp.q gtg tct gaa gac tec ?.at 99c cel* 

Thr LV-3 Pj:n lys Va.T Lys LV3 Val Ser C-lu >.Bp Ser J-.pn Gly GlU GlJ 

10C IDS 110 

yeg gaa tgc tea gge gtt gt-J taa aiia atg £jyt y^t ;:cr. naa ate acc 304 

Ala Glu Cya Ser Gly tfe.1 Val Tyr r,yp Tfet fi~r- Asf> Thr Gin win Hir 

115 -20 12D 

ata get eta gaa gaa tct Cfaa yut gtt att get ace sea ttt tat tct 432 

He Ala Lau Glu Glu Gin Aap Val :tle Ala Thr Thr Pbe Tyr Ser 

13 5 LIS 14C- 

tilt agci asa cfct tac att tta aag act acc aat £tc gtc ae.g tat aat 4B0 

'i'yr £sr J.ys Leu Tyr Ha Lau Lya rh* Tint Asu Val Val Thr Tyr Aun 

14b 35 0 15S .160 

aga atg gaa tec aca atg aga aaa ctq tct qaa att agt tea cca ata 9 

arg Glu S^r Thr Met Axg .Lys i,e~J Sec 31u He Eer Sair Pro lie 



WO 

165 



173 



PCT,Tjs2ftfja/oiim 

1 75 



caa rjac aaa a.tt ata ™a tac ttg gta sac g*.a ^cc ttc afcc coc: 57 5 

C-ln Asp ^ya 1^5 He 31n Tyr LSu V=il Afil: Glu £-g Pro PJje He Pro 

leo isi 150 

aat acs ;ac a.g= ttt aac att aaa tct t^t tta aac ccg Eat ct?r 62 4 

A.m Thii" Asa Eor Kie Gin Asu Ha l^ys 3«r PhD Leu Asn Pl-o Adii Lau 
195 205 

aac gac tec c-ag aaa act ifee att aat ttt gee att aac aat gac tfcg S/2 
Asia Asp See Glm Lyes Tlw Ala He Fha Ala I lie Asn Asr* Asp Lau 

210 215 220 

acc ata cat. ggt cct cct ggt acg ggfc aaa aca ttc ac& tt* Att 720 

Thir He He His Giy Fro P*o <3ly Thr Gly Lys Hot Fhe Thv Leu He 
22E 250 235 3-1? 

gaa ttg ate caji da.a ttg eta att a?.? aat mt gag gag aga atr. tit* vrtS 
dMu 'He -;fl.n c.4jd Leu He Lys ash pno Glu <rlu Arg He Leu 
245 250 2 55 

sfct t.gt ggg net ten aat att. trt gtg gat arsg att rr.g, gag agg ct^ 31 fi 

He Cly* flly F::o Her Asn rl« 3er Val Asp Thr He Ltu Glu Arg Leu 

200 2tG 273 

f.cg cct ctt gtg ccg aat aat tta tta tta aga ate c-gt cat ::ct get 364 
TLr Pro Sri a Val Pre Aaa AsK Iriu Luu Lou Arg He Gly His Pro Ala 
275 280 

agg eta tta ga.c tct aat taa aga dfet tct ctt gat ati ctt agt am 912 

Arg LQ'il L^G A£p Sen- Asn LyS Arte HiM Ser leru Asp He Leu Set Lye 
2£-0 335 300 

aag aat act att gtg aag gac att tec eag gag att ryac aaa tta att 9S0 

Lyti Aim Tiir lie Viil Lys Asp He Seir Gin £lu He Agp Lys Leu "1 = 

5C5 310 3LS 

cag gag aat aaa aaa ata aaa aaa Eat aag caa agt aaa gaa aas tgg lODS 

Cln Clu Afltt Lya Lys L=U Ly3 Asr. Tyr Lys GLn Arg Lya. Glu Aan Trp 
32b 



WO 2fl04/nM39S PCTYUS2M4/01 1 SS8 

aac att aa^ nfcg ^fcg cge aaa gat t>i aag aaa *.ga gag ttc ana id 5 s 
Ash £1ti lie Ly 3 Le.u .i,eu A£g Ly* Aep Leu Lya Lya Arg 31 u Ph-s Lys 
340 345 3 50 

■sec ntt sag tta a~a ata faa tcq aga at a ate gte artr „t -t* n 04 
Thr lie Lye Ar.p Lou He. Ae EIn Ser Axy 11= Val Val Thr Tlir Lsu 
355 360 365 

cac: ggt tea tea uUy aga gaa ota tgc toe- ctt tat aqa gat gat iisjj 
Jlis aly Sec Sen- Sgt Arg clu Lea cys Ear r^u 2yr Arg Asp Asp Pro 
3^0 JV5 36D 

aat 1-tc rag ctt ttc yat aca ttg Qtc ate gat g^a yi<_- tea cag g«r 12 30 
Asn Phe Clu Leu ?1«= Asp Tin* Lent He He Asp clu V=n scr Sin Ala 
335 IPO 355 400 

at 9 gaa nca caa tec r.gg aLc c=a eta att gca eat caa a at cag ttc 1248 
Met Gin Fro G^n ^ye Tip lis Pro Leu lis Ala Hie 3ln Pjsn Gin Phe 
^05 410 415 

cjllu saa eta fttc ctt get qgt gan aafc aaa caa ttg cca ccc aca att; n.2SS 
HHp i,jr.s Leu Val Lja Ala Gly Aip Aan Lys Sin. Leu Pi-u Pro Ei= lis 



aaa sc;i atia gr.r gac azia =at gLu =-.tt iao Mt gae *cc aca JL*. 

LjB Thr it..u Asp iisp Lys Asu VhI He His 7t«n. jjeu Glu Thr Thr Leu 
■13 5 *i-10 445 

ttt gac aga ditc aaa at a ttg ccg aM agg gat at 5 gta aa*. ttt 
Fl^e Asp Arg Ho He lys He tt» Pro > /s Arg Asp ffet iral Lys Phe 
■ISO 155 4150 

ctt asic gtt aaa Lac agg atg aafc caa aaa att at 9 gaa ttt cc= tcx: 
Leu Ash Val Gin Tyr Arg Met abii -3ln Lye Ha Met «Iy pHe Pro sat 
4SS 470 475 4 a0 

cac tua atg tat aat ggg aaa uta ttg gse gat gtza acg gttf gcg aan 
>:is Sfer TJer Ti-L- Sad C-ly Lye Lf! U LCU Ala Asp Ala Tbr Val Ala ftSll 
"135 450 



agti ctt ttg eta gac eta ccg acc ytt gat get SfTq cca tert cag gaL 
flry Leu LCU Hp. Asp Leu Pro His: Val finp Ala Thr Pro Ear Glu Aap 



1 s^e 



WO 

5CO 



50 5 



PCT,Tjs2ftfja/oiim 

510 



gat gaa gat aca aaa att cct :ta ath tgq tat gat asg r.^a gcjt gat 1E5S.4 

Asp Asp Asp ?±x j^ya lie eia .L,ej rl = Trp 'liT: Asp llir gin Gly &sp 
515 523 525 

gaa ttt cf=fi act gqa get act atci CLt tTga tct aag tat l5i"S2 

Gill Gin Hfn Th;_" fllft Asp alii Ala Thr lie 'NW Gly 3er Lya Tyx 

530 535 540 

tiaL yi^j yyu ynd aLL d.L'_ yLu aaa g;iu fJ^<J aLL y=iy jut tta agg 1G&0 

jip-n ff1u Gly Rln 'lip. Ala » l.e Ual Lys tflu Mis TT p. filij fcsn leu Arg 
□45 550 555 £50 

tea ttCL aac gtc ccg gag oac tct at a ggt gtt att tct cca tac aat 1723 

Sis* Pha Asn Val Pro Glu Aati fter G'.y V<il lie Se-.r P™ Tyr ?-^n 

555 S/U 575 

yt-a L-aa gtt tct cat cfcg aaa aaa ttg ate cat gat gaa tta aaa tta 27f€ 

ftla. <31ii Val Ser His Leu Lye Lys Leu He Ilic Asp Gin Leu Lye- Ltu 

5EJ0 585 59D 

act gat att gaa ata tea act gta gat ggg ttc cag gec cgt gaa aaa 1624 

Thr ftcp Ho Glu Ho Bcr Tlir Val Aup Gl> rkc Gin Cly Arg ciu Lya 
595 COO .iC5 

gat gtt ate ata ttg agt. tta gtt cgt age aat gaa aaa ttt gaa gtt 1672 

Asp Val Tio lie L--SU Ser Le j Vil £t5 Sir ?.bh Glu Lya Fhe Glu Val 

fflO 613 520 

ggt ttc ott aag gac, gaa cga aga ctg ~ac ate gee atg ada a^a ccc ioai 
Qly She Leu Lys Olu Olu hrq Arq Lec Aan Ya,i Ala Met 5;-hv Arq ?iro 
625 530 €35 540 

aga agg caa eta gtt gtt gtt ggc aat ata gaa. gtt ctg caa agg tgc issa 

Arg Arg Gin Leu: Val Val Val Gly She Hp. Gin t T al f,au Gin Arg cya 
fT+F (550 <35E 

ggt aao aag tac eta aaa ayt tga tua gati Lytj L^L yia yag ^^c get 3015 

Gly flaci Lyii Tyr- Lesu Lya Seir Trp Glu Tz^j Gys Glu Glu Asn Ala 

55Q 6S5 670 



H7/7fi2 

g*C gta agg tag ccc aac atx: gciu gat tit ttg taEi 20 
Asp Val Arg lyr Pro Asn lie ilup Anp Tyr hen 

S75 6KJ 



-i212> FLIT 

<'A\ ~i -j- ti au-Lihai-CTiy ce a cersv is iee 

Mst: Aflu I,ys Glu leu Ala 3ei- Lys ?he leu Se£ Sid- I la Lys His SlM 
15 10 "if 



flrg C-lxi Gin. Asp ile Gin Thr Ita Ser Arg Leu Leu Thr Thr Lea Bur 



lis Gin Rln 1'jeu Val CrLn Asn Sly Leu Al = Tl r= Asn ftail He His Lsu 



Glu Asn lis Sc-r Gly Lfin I .la -:;ly i.ys ben '±'yr t:*t «Iu. -jsu 3J,y 



fi-o Afu Leu Alii vai Abu Aap Lye Ile Gin Arg aly Asp lie. Lys Val 



(nly Asp Ile Val Leu Val Ary Fro AIei Lya Thr Lye Val Aen T"_2r Lys 



Thr Lya Pro Lya Val T.yR Lys Val ear Qlu Asp Ser Aru fil.y Glu Gin 
100 105 LiO 



Ala Glu Cys Sax Gly Val Val Tyr Lys. Mfeh Jj=r Asp Tlir Gin Zle TJir 



115 li(J 1^5. 



tip Ala t,ru ftTii ain |iR-r yln Asp Va.1 He Al* Thv ■flu; ph= Tyr 3er 
130 135 140 



Tyr 3=r Lye Leu Tyr lift T,e.u T.ya 'ihr Thr- Asn Val Tail Thr 'Jyr isn 
IdS ISO 155 150 



Arg Ms-- Gl-j ser Thr Ket Arg Lva Levi aer Glu He set- fl^r p-m :n = 

165 170 



Gin Asp Lys lis lie Gin Tyr T.rti Val ^f™ Glu A::g P?:o Phi? He Fro 
100 1BG 190 



Ann Thr Abe. sor Fho Gin Asn Ho Lys Ear Fhc Lou Asn Pro Asn L&a 
IS E 2QQ 2CF, 



Asn Asp Siflr Sin Ly£ Tlir Alii He A^n PTit Al*. Tits Atn iyn Any Le=u 
215 215 220 



Thr 114= 11= His Glv Prt> Pxe> Gly Thr Sly Lye Thr J?fc= TUx Leu He 
225 230 235 240 



Glu Le-i lis 21 n Gin l,=?u l=-.i 'tie i.yp Asr. Fro Glu Blu Arg ::le Leu 



He Cya Gly Pro Se^ Abu He Ser Vs.1 Asp "Cbr tie Leu Glu Arg T.ou 
265 270 



Thr Pro Leu Val Pro Asn Asn Leu Leu Leu Arg Ha Gly Hit; Vra Ala 
275 2BD 2^5 



WO 



Arrj Lsu Leu A^> Ser Aan Lys Arg His Set" Leu lisp He LeU Sei: Lys 
390 300 



Lys AEn Thr lie VeI Lys Asp lie Bur Gin Glu lie Asp Lys Leu lie 
30E" 310 315 320 



3lrt GlU Aazt LyS LVS Lea LyS! ASn Myi- i*ya arg Lye Wlu ASA Trp 

325 330 335 



ASH Glu He Lys Leu Leu Arg Lys Asp ^eu Lys Lys Arg Glu Phffi Lys 
340 345 350 



w-r Iivb Aisp r,™ Me .n? :-in rne:- JV-g val veil "ilir Tbr Leu 

3SS 3JO 3GD 



Win rt-ly fle-r Spr ft^r Arg fllu T.ijn Cys Scr T.oi.i Tyr Arg Asp Pro 
373 375 330 



Asn Phe Gin Lea Ph*3 A£y Tjir L£U He 11^ Asp Glu Val Ser Gin Ala 
3S5 390 335 ID -3 



Hot Gin Fi-d 31 q Cys Trp He Pro Leu lie Ala Hi a Gin A&Ti Glu Fhe 
-105 .110 415 



His Lys Leu Val Leu Ala Giy JLflp Asn Lya Gin Leu Fro Pro Thr He 
430 425 43 0 



±.ys Thr Gill A£p Asp Lys P.Sts Val. Tie Tin r Ran Leu fliT Th-r TV 17 Nfii] 
435 440 



WO PCTYUS2M4701 1 SS8 

Fhe Aa-p AXg lis Tie Lys Tie Pile P5ro Lysl Arg App Mit Val LV5 Ph.? 
4S0 455 450 



Leu J\6D Vai Gin Tyr Arg Moz tan flln Lys rlc Met Glu Ph^ Ksr 
465 47-[i 475 433 



Hid S^r Met Ty.r Aau Gly bye Leu. Leu Als Asp Ala llir Vil Ala Afo 
4 B B 4*0 1S5 



Azy Ltstl Leu Ilei Aap Leu Pro Tlir Val Asp Ala Tiir PEO Ssr Glu Asp 
SOD 5C5 510 



Aap Aap Asp Tin Lye I^e Pro Leu j.le Tip _i>r AiJp Thr Gin Gly Asp 



W.U Kib Glu Glu Tbr Ala Abip Glu Ala Ihr He Leu Gly i 

520 F3£i 54 0 



Acn 31a Gly Glu lie Ai& Ii* Val Lys Glu Bis IJ.e <7i"j Asn Ls.u Aug 
5-25 5£0 SS5 553 



St=r Phe. Ann tfal Pio on u Apn i^e*: "Is Gly Val lie ser Pro ryr Asn 

SG'i 570 575 



Ala GId Val Ser Slis Leu Lye Lye Leu lie His Asp Gl'j Lsu Lya Lgu 

5S0 ES5 5£'0 



Tht Asp lie Glu He Ser Ttir Val Asp Gly Mia GlJQ Gly Arg Glu Lya 
535 3 00 60S 



Asp Val ile lie Leu aer Ls-u Val Ai:g Set Adn Glis Lya Phe GJLu Val 
610 S15 620 



WO 



PCT/iTSsnca/oiisss 



Oly p:ip 7j?h j>ys tflu '^1 i.x jftrg AEfj Leu Aeh Val Ala Met Hie Arg :7m 
62E 630 635 640 



Aug Arg Gin. Leu Val Val Val Cly Ahii Ilti Gin Val I*3U Gin Arg Cys 
645 b'SO 655 



C-I7 Asn Lys Tyjr Leu Lys Sei" Trp Sei G3.U Ttp Cys Glu Glu Ash ftla 
660 6€5 670 



Asp Val Arg Tyr Firo Asa lie Asp Asp Tyr Lf= j 
675 630 



<213> SacdUaESMftyeas cerrrfsiae 



.-.■22 1> CDS 

^222.- UK.(-U4] 

<400> SB 

=tg gaa act gas gta cct gca cca gtg cga act cat ten tat gec tia 

Met Gin The Glu Val Fro Ala Pro Val Arg Thr Hia S^e Tyr Ala Leu 
15 10 15 

gac aga tat gtt aga cag aaa egg agg gaa aaa caa aga stag cag ^-jc 

Asp Arg TYr Val Arg Gin Lyii Arti Aiij Gin Lys Gin Arg Lyg GIxl 3^ 



tta aag cgc gtc gaa aag aaa tat a.2t cct agd gaa tta get ctg tac 
iif^n Jiyo Arg val Glu Lya Lye Tyr Tlir Pro 3cr Gin Leu Ala Lou Tyr 



gaa ^tt- f:ga aat. tas csia dcjt teg aog yat tta tta. aLc tec aaa all l 
Glu lis Arg Lys Syx 31n Arg Set Tlrr Ayp Leu Lsu lie Ser Lys life 



cca ttt gca agg nt-.s ghg a^=i gaa ^tt aca gac gag ttt aaa act aaa 
V-n M-bis Ala Arg Leu Vt.l Lyri 3lu Val TTir Asp Glu Plus Thr TliE Lys 



gat CoLg gat tta agt tg;j aag fcua ahij gcg gtfc atg gco tta cag gas 
Asp din Asp Leu Arcj Trp Gin Ser tfet Ala lie Met Ala Leu Gin Glu 



yua age gaa g eg- tat atg gts ggs t^a te.g tas cat aca aac etc ttv 

ftlfl 80 r Clu Ala Tyr Leu VaL '.Sly Leu Leu (5lu Kis Tar Aan Lau Leu 
100 105 3.10 

gcg CLg <^L gca sna aga att act", at.a at.g aag aaa gtic atH ciA c-a 

Ala Lfiii H.ifS Ma Lys Arg lie 'ihr He Met Lys Lys Asp Met Gin Leu 

115 1^0 125 

<jua ays. aga s^c «gg gga cag ttt act tag 

Ala feg &L-g He Arg ely cla Fh-3 lis 

1?0 133 



*£10* a? 

t£ll> 137 

<212> PET 

■^213^ KzLcctaromyces e^r^iri^-ae 



Met Glu. Thr <3lu Val Pro Ala Pro Val Arg Till 1 Hlii Eej:- Tyr Ala Leu 



Asrp Arg Tyr Val Arg Gin Lye Arg Arg {Sin T.ys Gin Arg Lya Qln Sex 



Leu Lyg Arg Val Gin Ly& Lys Tyr TLr Feu S^- Glu Leu Til a T.pn Tyr 



WO 



Gli: lie Arg LyE Tyr Gin Axg Serr Thr A.Dp tieu -9U lie Ser Lye He 



Fro Pho Als Arg Leu Val Lyn Glu 



: Asp Glu Phf> TJir rhr Lye 



Asp GIzl Asp Leu Aiy Tup Gin Ser Wet Ala He Ket Alii Leu Gin Glu 



Ala Stii- Glu AIli T^jl- Lau Val Gly Lhu Lyu Glu Hi^ TLjl Ahu Lyu L^u 
1M 



Ala Leu Elis Ala Lye Arg II* T];r lis Ctet Lys Lys Aep Met dir. I 
115 12C 125 



Ala Aarg Arg He Arg Gly &Ln Pha lie 

13 0 13 5 



<21D> 30 

.:211s. 1203 

ii!12?> JWA 

-t21.3> saccharoayows u&rsvisd is. a 



^220> 

<221> CES 

<222> (1}..(12S>31 



atg gat gat ata age grca agg caa act tta cct cga ata aae c:jt ttg 
Met Asp Asp lie Ssi" Giy Arq Gin Thr Leu Pro A^g lie Asu Arcf Leu 



10 



IS 



tug gag cqc ctg gga aat ece can gat agt ^tg tea ate eta cat ata 2G 



WO PCT.TJSi20rj4/fll 1 SS8 

Lou Glu His Val Gly Asn Pro Gin ?. P p g ej: Leu Ser He Lou fiU He 
50 25 30 

g<jy gga aca aar. ggt ap.g gag at:a <rta ^ct r^ia ttt ttg ftca tCC ata 144 
Ala ttly ftsn Gly bys Glj 'Jhi- Val Ssr Ly& Phs L&u Thr S&r He 

3 '5 40 45 

the r^g cat ccg ggg esa cag cg s -aa agg gtc ttg att g^t ang tat 192. 
Leu Gin His rro £ly GHn (sn.M Arg Gin Ary Val Leu He Gly Arg Tyr 

.50 1513 fi[| 

itjli a^s tct tec itg eta aac gec aaa gaa gag gat att ago a.t nat £<I0 
Thr Tlir Bcr £cr lc-j. Lq-j isn Ala .l.ys elu el-u Aet3 Sea: lie Asn 
S5 75 so 

ast gaa gco iiLL Lljc ttg ata gag tat tct agg attr qaq aag gaa ctt 2B8 
AtUi Glu Ala He Se.r TiP.u t'o Olu Tyr S6r Arcj He Glu Lyii Glu Loiz 
65 SO £>5 

ata giia qca gat agt tct ULg aaa tta cag tgc F.ac aac Gtc gat; :i:5Fi 
31e Glu Ala Acp S^r Scr Leu Lyn T,=-;t Gin fjys Asn Asn Leu Sin 
ioo :i.oo no 

eta aca agq gt.a gst etc gta tac ttc get aag aac uat tgc cqq tgg .1^4 
lsxi nu- sei: V6.1 Alt Lyu Val Tfy:: Phs Ala Lys Lye Asa cys :Jir. '.n-p 

12C .l.f!.> 

t^c ata ata gaa act grgt. r.-.a qr.t. gga aas Cftg rrac ctt gga agt ata 433 
Cys He Ha alu Thx Gly iieu Ala Sly Lys Gin Asp ?co Gly Ser Hi 
110 135 140 

stt g^t ggt caa. agt aqa gr:c tgt tgc gec att act sac: qtg ggc att 430 
He Ala Gly 31 ii Ser ftrg Val Cys CyS Ala He Tiir Agn Val Cly lis 
145 15B L55 :|.firt 

sgc gat gua gut ttt tta tgc aag ttt ttg tat cia att act gaa agt 528 
Sar A^jfj GIil Ala Phe Leu Cys Lya Phe Leti fler Gin He Thr Slu. aar 

1S!5 Via 175 

t™ a.^a aat aaa ^ca att ttt eta t^a g&c gyt tct aat gac gaa ttt 57S 
=er T.ir Asa Lys Ala I Id Leu leu J'iBp Gly Eer Aan Aap GIm Ph^ 
ieo iftFi ieo 



WO 



PCT.ussftfja/oiim 



gha rgn sat iicg ata airg ^sa egg tgc c?at gat gtt gga. t£t aca tta 624 

Val Arg A;n '(Tie rle 'ItlE Lys Arg Cys His Asp Val Gly Cys Pro Leu 

IS 5 30-5 

gaa ate ace gac cct tct set agg gsr- tac aat gta car; aca gac acs fi'/2 

Git He Thr Asp Pro 3sr L-™ Arg Asp 'JyT Aen Va_L His T;rr Asp rhr 

£10 £15 220 

tgg g:jc act ufcfc gaa gtt <:gc t:tg e«a tac agt gaa gaa gaa tat Caa 720 

Trp Gly Thr Lf=u Glu val Arg Lau l/to -it.' Glu CtLva Glu 'jyr L3ln 

125 230 235 210 

Eta tfcz sat Lfcy aga gtt grg at.s grg gtt tta gar: ttt ttg ngo aag 758 

ills ?hfi Asd Leu Arg Val Ala He Ala Val Leu Asp Fie Leu Sec Lyg 

250 255 

gaa aaa aag gtt tgt att tea aag gat aaa eta tea caa. get fcta at a Pifi 

Git: Lys Lys Val CVS II* 3&~ Lys AHp Gin Leii fier GIT, y heu .'.If 

arid arjo 270 

tcL gLg 9dL Lyy >JUi eiya i.jL LL4- '-aL utL L-j g«.fc tay tut te.t gaa Sol 

St=r Val Asp Ttp Pro Arg Ssr "ifiu Hn.fi Arg Tifiu ftnp Tyr l*!y>5 Tyr Sin 

JIT'S 2P0 235 

tct act ar-t gga aag aaa ate gca tta ct= tta gau iac gca &f„t a*?.L 912 

Ser Thr- 3er Csly Lys Lys lie Ala Ls-u Leu Leu Asp Ala Asu Asn 

290 295 300 

grtg aag gt:=i gr.t >-qa aat tta qr:r: tg.- nat tta agg acc acg tf.C 3gt 960 

Ala Lys Ala Ala Arg ft.sn Leu Ala Gys Bis Leu Arg T±ll- Thjr Tyu 3±y 

SOS 310 315 320 

qat arg tta ana ttt gtc att get ats. aea act ogg aaa ar.;t gt$ 1005 

Asp Thir Pro Leu Thr Frie Val He Ala Ha Thr Thr Gly Lys Lye Val 

32G 330 3^5 

tct ccc tta Stt gat C<5g c~a ata cgii GCi eaa yaL LaL jLL aLL yLg 105S 

Ser ?ro Leu Leu Asp Fro Leu He Arg Pro aln Aap Tyr Va). He Va^. 

340 345 ISO 



cct aga ttt ggg tea gtg gtt gga atg ejeg fcgg ate caa tec cfca gaa 



110-1 



Tlix- Ary Pl:u Gly Ser Vul Val C-ly Me.t Prn Trp Ila Sin Ser LHU Glu 



ddg gtg ait ctt c:td gca ttfc ate aiia asc ccg ta.fc acg aga aat gtt 

Val £.&n Le.i Leu Ala Ph^ lie Lys Asn 7irg Tyr Tin krg fr&n Val 
370 3?S 3S0 

aac atg cag ccg gat ctt caa agt gtc tgg aC5 ttc ctt gaa aca ^.gt 

As 11 net Gin Pro Asp LGiU Gin val Trp Thr Pirn Leu Glu Till- Stfi; 
385 390 3SE 40(1 

^fTTT t.a aaq acq att r^tt cct cytt ate gta tgt gga tea gtg tat ate 

Sly Leu Lys Tlir He ViJ. ?rs Vdl life Val CyS Gly Syr Leu Tyr I Id 
4G5 -MQ 41.5 

tgc aaa g^g eta ttg age rta cac aac tgt c&i? ttg cc& £fta tag 

Cys Lya Glu Leu Leu Arg leu Eia Abji Cya His Leu Fro Vai 
120 "lUb 430 



<212> PRH 
2 13 s. Sec chairnTtrycfifl re rft-jV. a.i ae> 



Ket Ajp Asp II; Ser C-ly Arc. ein Thi- L<su Pro Arg I lis ash Arg L^u 



Leu <3Lu Hi 3 Val Gly hsa Pro Gin Asp Ser Lau Ser I lis Lau His Ha 



Ala '?ly Thr ash Gly Lys; Qlu Thr Val ser Lya ?he Let Thr aei- Ha 



f'fiii "In hip Pi-n rtly c-Jn Cln Arg Gin Srg Val Leu He Cly Arg Tyr 



WO 



PCT/iTSsncawiisss 



TJrr Thr Ser Esr T,p.\: Len ft.sn Ala Lys Glu Glu Asp Ha Ser He Abil 

65 7C 75 80 

aan Glu ALq 1.1 e Ser Leu lie Glu Tyr Ser Arg He Glu r.ys OIu Liu 

35 50 3S 

:ie Glu Al<* Aup Sex Ser Leu Lys Lfeu C-ln Cys Asn Asn Leu Glu Leu 

u:{> log li? 

Le-j Thr Ser val Ala Lau Val. Tyr Fhe Ala Lys Lys Asn Cys Gin Try 

11B 120 125 

Cys He He Gin Tire <Sly LQU Ala Sly Lys viln Acp ?ro Gly Ser IJ,s 

130 13fi 140 



He A1e Gly Gin Ser Aro Val CyR fVn AT a Tic 3hr A9n Val Gly xl 3 

1-15 150 155 1€Q 

Sf-.:c A=rp Glu Ala Ph& Leu Cys Lye Fhe Leu Ser Sin He The Glu 3cr 

165 170 lf5 

Tllr A2E Lya Ala lie Fhe Leu Lau Asp Gly Ser Jien ALJp GIj Plid 
ISO 155 IPO 

Val &rg flan Thr He Thr '.vp Arg Eys Hip Aep Val Gly Cyt Pro Leu 
135 2DQ 205 



Glu j. la Tlrr Ad£i Ser Leu Arg Agp Tyt Aan Val ijris Thr flsp Thr 

310 2Z5. K2I! 



Tip Gly Tlir Lt!U C-lu Vdl Axg Lrai pro Tyx Ser Slu RTu (=lY; Ty r Glrl 
225 230 23 5 240 



Phs iisn Leu Val Ala lie Ala Val Leu ficp Phe Leu Scr Lya 
245 ^SS 



Slu Lys Lys Val Cys lie Sar Lye Asp dir. I-eu Ser Gin Gly Lsu lie 

260 2SS 270 



: Val Asp Tip Fro Afg Ser ii=u. sfls Ai-u Leu Ayp Tyx Cys Tyr Slu 
275 



Ser Thr acr Gly Lya Lya He Ala Leu Leu Leu &sp Asn iila Atixi ALiJi 

2&0 29a 300 



Ala Lya Ala Ala Ts.rg Aftn T.eu Ala Cys Hi.S LiiU £1*3 ^ "Eta." Tyr Gly 
305 310 215 33-D 



Asts Thf P;-n hen "iiiir Plie val He Ala He tfhr Thr (Sly L}* Ly> v^i 
333 33.5 



Ser Pro Leu L<2U A:!p Fro Lt-u. Ik Ary Pro Clin Aap M-yx val He Val 
340 a AS 370 



Thr Arg Pile Gly Sur Val VaL Gly Met Pro Tip lie Sla Her LSU 3lu 
3EE THSy 36S 



Pro Val iisn Leu Leu Ala Pie He Lya Aefn Ary Tyr Thr Arg Asil V<il 
373 375 380 



Aeh Met Gin I'rfi Aap r^u Win f.-er Val Trp I'tr Phe Leu alu Thr Ser 
235 :t<?u 395 mo 



WO 



PCT/iTSsnca/oiisss 



Ely Leu iiye Thr He va.1 i-ra Val n ^ u^n H"!ya Gly yer Leu Tyr lie 
405 410 415 



Cyu Li's Glu Luu L=u >ng :f.em i [is Asn Cys Eis Leu Piro Val 
42(1 125 43 3 



<211> 593 

<21j> Sacenarcruiycse cereviaiae 
•v220> 

*:22l> (JUS 
<;££3> (lj..(S93l 

sr.g cct gtc cca tct gtt 

Met Pes Val Pfq Ser Vai 

1 5 

2-3 teg tcr: ttt tct. tct 

lie Rf=r ^er F>e yer tf=r 
29 

9yy ttc aaa gat tct gaa 

Gly Phs Lys Afjp Scr Glu 



ace ate gtt gga. aag ggy 
"hi: He Val Gly Lys Gly 
50 

caa etc cgt cat tea g&fc 
Gin His fii'a His Ser Asp 
$5 70 



act rrtc act ace gat a?.t L.-.L ydc h^.lj 46 

TliL" Val Thr Wir Assp Aujl Glu Tyr Gin Afip 

atfc gsr: tot ts.c aaa scg n^fj sec ttt act 9o 

He £sp Tyi* L;ys ?l*o Glxi Ptc the 'ihr 

25 30 

get cca gaa ao.g cefc etfc tta aaa f^sc: qat "L44 

Ali Piro Slu. Gin Prp Lieu £eM Lys ftSE A£t? 
40 4E 

c&i u'iig ^t±a tjah cjat iijt S3t gta. g&t gat 152 

Gill Leu Gl[l Asp Asp £!=T Val asp SiETJ 
SB &0 

gtg cat tct cat cic agt tct agt act tta 240 

Val His See Hie Hie Ser Ser Ser Lcj 

75 80 



aas *gg ctia *<?t- tea act teg ata fjaa aary atg gtt acc cac aafc got 23a 



WO PCTYUS2M4/01 1 SS8 

Lys Arg Pro Tlir Scr Ain Sdjt I1r GUi Lys Iter. Val Thr ttH.c flsn AT a 
3± 3D 95 

tts gag ggc aac tea gaa nca gtt giL tec tta aaa gna g^L ygL L L*n 3:?<; 
Leu (31 a Gly Asm Sti: Glu Thr Val Aap Scr rieu Lys Glu Asp fily Lee 
100 I.OH 110 

&flt fctg AAC aacj aaa rfct Ptt t!og y;*t aLL £<JC! ycc cca gLu aci aac 364 
Asm Ley Aen Lys Lys Ala LeM Pro Asp lie Thr Ala Pre Val 1'lir Act 
115 l.ftfi 12fi 

rca get car-., ^at get rjca ttt cca gaa gag tat cgt tta gaa aut yaa 432 
Sgi: Ala Hia Aap Ala &2<i Pile Pru GIli Glu lyr Ary Lbdu Glu Tta Glli 
ISO 135 140 

arc? qqq ttg gtc saa ttg aag acg- ctt gaa agt ttg &ag agg gag gac 4B0 
llir rjly Jjeu Vdl Lys Leu Lys Thr Leu Glu £er Leu Ly& Arg Glu Asp 
145 ISO 155 1(50 

zct cgc gta tec luii-. act aaa aaa jag cat att aac gac cat ac& ynt 5£S 
EJfiE Al'3 Val Ear Ssr Thr T.ys T.ys Glu His lie Aan Ahi> Hie Thr A&p 
16S 170 i?5 

aLu j^t teg aca cgra tec aag gf.t pet ar:& sat tct flan flirt tct tct 5'.'6 
net His S&r TIi:; Arg Lye ^al lOir 'Itii* Asm 2er G.U Sly Ssr Keu 

IS'J 135 15 0 

Otii ga.a cca aac aag ttg a.ac atg gca gLii ifay ia g aat aag aag agg 67.4 
Leu Glu Pro ".en Lye Le\i A^n Mot Ala Vnl Gin i.yp Asn Lys Lys Arg 
1&5 ann 205 

ate qaa aaa tat caa aaa va.z aaa Cca gii aag ygg etc aag gga ttt £72 
lie Glu Lys Tyr GLn Lya Hia Lya Glu Lys Gly lie Lys Qly Phc 

21D 2'l.b 22C 

ttt cat sga att ttc gat taa. 
Php IT}.? p.rg lie Phe Aap 



<210> &3 
-■:211> 230 



E'RT 

<2l3> JSaScbarauiyoes cexevisiae 

Met Pxtcj Vfisl Pro SEr Val Tiur Vsl ThE 'Kir Agp Aan Glu Tyr GlQ Asp 



±le Ksr Ssr fhe Ke- Ker ile Asp Eer Tyr Lys Pro Glu Pro Plue Thr 



(i-y the ^ys Asp Glu Ala, Fro Ola Gin Fro Lsn Leu Lya Afln Asp 



Thr He Val Gly Lys Qly Gin Leu <3l'i Aap Asp Sear ian Val Asp RRp 



Gin Hla Arg aLa s&x Asp Val His vl=x h-sb Hrs fjeT- !.<er Wsr U'hr .0=11 



Jjys Aug Pre "hr Ser j\s:i Sar lis Gin Lye Met Val Thr Hie Acn Ala 



lieu Gla Gly fl.su £er Glu Thr Val Atip ser Leu Lj-a Slu Aba Gly Lbu 

100 105 HO 



Asn Le\l Asn Lys Lys Ala Leu Pro Asp He Thr Ala Pro Va.i Thr Api 
115 12 0 125 



Ser Ala irl ?3 Asp Ale Ala Phe Qln Qlu Tyr Arg Leu Qln 3te tslu 

13 3 135 140 



Tlif Cly Leu Vul Lys Ltu Lys Thr Leu Glu Senr Leu Lys Arg Glu Asp 



WO 



150 



IBS 



PCT,Tjs2ftfja/oiim 

160 



r.p.r ftrg tfiO Her 5er Tin- Lys IPjiS Glu Hie He Abu Act? Hia 'lir A 3 p 
155 rvu 175 



He- His Ser ThL- Sea: Lys V*l Thr Thr Asn Sex Gin Gly ser Set 
ISO lfl 5 190 



t.kit cslu pro Rs:i Eva Leu Asn He.li Ala Val 31 a Lye Sen Eys T.yp 4rg 
193 200 yob 



.l fll.n Lys Uyr Olsi Eys Hip 7,y& Sex- Glu L/b Sly Ho Lys Gly Eta 
210 215 220 



F'^e Hi £3 RXtl ILe jJlje Asp 



*210> 94 

<211> 510 

<213> l)t4A 

■-211> Baechsruomyce;; 2 a revisit 
<23C> 

*;22I> CDS 

■=:222> (lj.-iSLO) 

<<1Q0> 54 

?.tg tae att cpt aaa 

Mb li Tyr i " e ?ro Dys 

:l 5 



sat ttt gag tec atg giui etc tea agg taja ana 4C 
His Ptu= Glu tier Met. Glu Leu sir Arg Tyx 7,yi3 
10 IS 



tea Lcii. ^aa, aaa cas 
Lsu Ser I.ya Lya Pro 

20 



ccg eta gga 3^. eta etc tec tct aag get atjc 
Pi-n Lea Gly ?hi- Lea ?lie Eux.- Sdr Lys Ala Ser 
25 3 0 



WO 



PCT'Ussnca/oiisss 



agg caa ggt LLu L La cf^a Ly<j aya act tct tec aat. aaa gat $ac ccc 144 

Arg 3ln Gly Phfi ihfi Gly Trp A~g Hiu Ssjt £er Afirl Lys Asp Asp Frj 
40 i5 

yut ttt ggt atg tgc gca tea cat att ctti ttt gta ttc gtg gag ttc 193 

Aap Ph^ (iiy Met Cys Ala Ser His ria Pro tbe Val Flie Val Glu Phs 
GO 55 50 

gar. sat gga. g;ig . .. L iibitL (Jt - att gca cat. tta gna agg .5.13 a&t Eiia 2 U) 

Aup A^n Gly Glu Kifcj Lya Leu Jle Ala His Leu Al& Arg bys Asn Lys 

fi* 70 75 fl& 

est gtg gaa atg ctg gaa aga gtt cas sfss tgn t.i-.a gtg gta ttt cag 23G 

Wic Val Glu Kct L£U Glu Arg Vsl Gl-i lys Cys Ltu Val Vil PJie Slji 
5 5 90 95 

age gta g&L Lcii Lau ~fc~ ict ccg gcg fcgg ttc <icc atg .lag =*f=f?, sag H3<j 

Sar Val Asp See Tyr lie Scr Pro Ala Trp the Pro Met hy? TjV£; Lys 
100 IO.t 110 

i-.CC crr.t ui] ttc gta cca aca tgg g.iL LLL g^'j yuL yty cac gtt tac 384 

Thr His Lys Fhe Val Pro Th:r Trp At?p 9hp. Ma Ma Val crir; val Tyr 
115 l:>f:' 125 

gort *.ca c:c= agg att ate egc ga<3 gat aa.a y 3jC tg g ct; -- a1 j^ dii t LiLg 422 

G1y 'Jhr Pro Arg lie He Arg A&p Asp Lye Asp Ti-p Lau Ha Jusn :iet 
130 135 HQ 

tta tea act ttg act goc sus gfia g*=i g*g mxa Rga c?t gag ggg iSQ 

IT.cr E = r 7hr Leu Thr Asp Gin (ilv- Olu Glu Irt',S Arg Pro Glu. Gly Glu 

141 ISO 135 ISO 

aat gta cga agL iittii gtg gag cgt ttc tga 5I0 
Acn val Arg set Lya Val Glu £rg fhe 



-=210> 95 

i211> 169 

*212> PRT 

*213:= SacchaxotfiyCeB osrevisiae 



WO 



<400> B5 



Met Tyr He ?ro Lys nis Phe Glu 3tr Mst Glu t.rii fer Arg Tyr Ly.? 



Leu fJ = r iiyc Lys Pro Pro Leu Gly Thv t,#?u Phe Ser &Cr Lya ftla fssr 



Arg Gin Gly Pho Phc CLy Tip Arg Thr 3cr Scr Acn Lya Asp Asp rro 



il r , r > Jhfi ffy M ph r^/f, Ms Rpt M-fn "Is trr Phfi Val ^Vir V=1 fill? Php 



As;£ As:i Gly C-lu His Lys Ltsu Ilo Ala His L^u Ala Arg Lys Asn Lys 



Hia Vdii Glu Mt=-L Lull Glu. Axg Vtil Gin Ly== Cya Lau Val Val ±>h« Gin 



2er Vo.1 Aep tier Tyr lie Ser Pro Ala Txp tbe fro Met Lys lys Lys 
LOO 11 & 



Thr THr [,yp Phe Vsl Prn Thr "rp A*p Phe £1 a 41s Vsl TTi^ Val Ty- 
11E 12 0 12 5 



(ily Thr Pro Arg He lie Arg Asp Asp Lye Acp Trp Leu lie Asn Met 
1,30 13.? 1.4 D 



Leu Ser TJjr Leu Tiir Aap Glu Glu Glu Glu Lye Arg Pro Glu Gly Glu 
14E 15 D 155 ISC 



WO 2IM4.W2398 



2.3 5/7 (- 2 



Asn Val Arg Ssr tys Val Bin Ary Phe 



■£3.7.3 * ^actiharGnyce* c?-ravieia.e- 



<221s CDS 

atg g.-a g^a ceo ggg tar. t-SC gcia ttn tat cgL ay* ayL aUL aLa. yrjtj 46 

K&t Ala Val Pro aly Tyr Tyt Glu Leu Tyr Art} Arg Ssr Tlnr T Lp. ffly 

15 1C 15 

aat agt ttg gtg gafc get ett gac act tts att age gp.t ggg ag<= st.s 

■ ! -3Q St? leu W.I Asp Ala l,F.rt " ' hr Ser Asp Gly Arg lie 

io S!> 30 

giei gi3£ Lag LLi yut aY.-j agt. y^ifc tta g^g ar.s titfc 3??r. ana ctg gt-g 144 

C-Iit Ala aet lsm Ala Met Azg val Leu Glu Tfir elie Asp i^'g vsl Vnl 

2 5 40 4S 

rtret qaq ^.ct tt^ gac aat acc caa tct aaa ttg act gLg gcja 152 

Ala Glu Tlit Leu Lys Asp Afiit Thr Gin Ser Lv<s I*au Val Lye Gly 

5 a SB 60 

nac: rtg gan aca t.Ft. gga Ltt tgc gat gat gtt tgg act Lit aLt: yta 240 

Asn Leu Asp Thr Tyr 31 y Pi-a Cys Aap Afep Vat Trp PJie lie. Val 

65 70 75 GO 

aaa aat igt cag gtt act gtt gag gar. age cac r-qo gao gec tee sag 2£8 

T.ys p,sn cys Gin vel Thr Val Glu Asp Ser His Aivj Asp Ala &ar Gin. 

35 3D £5 



aac 596 tct gS- 3 - g £t a g c ^aa ayL yta att rug y+.y gat aag htg i=gg S3 S 

ACjCl Cly S^r Cly Aap Gcr Clit 3cr Va.1 He SEr Val Asp Lys J.sai Arg 



WO 2fl04/n«39S PCTYUS2M4/0.1 1 m 
2J(i/7fii 

10D ILU 



att gtg jca tgt aac tea aaa aay age ytuj baa 
Ilti Val Aid Cyj Al:ii Sur Lya Lyn Ser Oil: 
115 15ft 



<211> 122 
<212> PET 

<'±L±> Haccbaroniyces aerevisiae 

Met Ala Val Pro Sly Tyi: Tin" Slu lexi Tyr Arg Arg Ser Thi He Sly 



A3n Sir LCU Val Asp Ala. Lou A3p Tar Leu Ho Scr Asp Glv Arg He 



Glu Ala Set L/au Ala. Ket Arg Val Leu Glu TLr Phe Asp I»ya Vsl Val 



hlu G-lu Thr Leu Lye Jisp Asn Tbr S^n Seir Lys Leu Thr Val Lys Gly 



JiB - .i Lei Asp Tlir lyr <31y ?hs Cye Aip Atjp Vdl Trp Tlir Pile lie Val 



Lys Ac a Cys £31 n Val Tin- Val Glu Asp See His Arg Asp Ala Bot CIji 



Art fi-Ty flei" «Jy App fHei~ £31m Val Hi? Sec Vfll Asp Lys Leu Arg 

LOO IDG 110 



WO 2fl04/n«39S PCTYUS2M4/01 1 m 

Ilfi Val Ala Cya Aan Sur Lys Lyp Ser C-lu 
115 L2D 



<2lO> 5B 
<212> DKLA 

<:213> 3at3charomyceE cetevieliie 



-;22{>i 

CPS 
<400> ijfl 

at.q act aaa agt ata tat att ate at- gga tat atg eta cat gat gag 43 

Wet Thr Li-fl Scr Ho Tyi- He lie He Gly Tyr Met Leu Hi.:; Acp Glu 

lb ID 1.5 

gsg ttc LLC LaL ttc ttt r.-t =*r.t zcz ttc tat aca ctt tgr? *.td gfc 5 96 

Glu Fh= Phe Tyr Phe =he ^he He Sar Ph* Tyr TIll- Leu T=p He I'al 
20 25 3 0 

ttt: ttt ctt ttg cac ttg sgt ttC T.Ct tea ACfl ttt tea ttc ggt ata 144 

Phe Ph= r..f>n .Leu :-is Leu yer Phe Phe Ser Thr Leu, Ser ?Ji= Sly I1& 
1C 45 

ttt ca: gat ttt gao ace gal gtL La'j *ta aaa gt^ ggt aat tar. at" 152 

She Hi? ^sp rh-i Atsp Thr Aap Vul Tyr lie i,yt= v^I Gly Asn Tyr lie 

50 S<j 

ttg cat ttt etc gaa ttg agt iisia asL *yt ai; ctt tta aag aat tct 24 D 

Leu Hi o Plii; Luq Clu Laiz Ser Lys Asm Ser AiSn Leu Leu Lya Aan Sei- 

65 Vft 75 

tra gaa atg tta aag tat Ltc tiga ttg gca tc* ttg atg tat atg t&n 28 9 

Ser Glu Met Leu Lys Eis Phe Arg Leu aia Ser Tjeu Mat Tyr H^t Ty~ 

35 30 55 

gta tat ant aag atg att tgc CCC teg ttQ ctt ggc atq agg aat tag 3 3-3 

Val TVY Shir Gin Met Lie Cys Fro Her Leu Leu Oly He Arg ftsrt 
100 135 110 



WO 



<211> 111 
PR.T 



Met Thr LjrS Ser He ■J.'vx lie Lie ^ls (3ly Tyr JfCt Lqu His £sp Glu 



Sin :?he Phe .yr Phe Phe Wis ,le aer Fhe Tyr Teil- Leu Trp lie Va.1 



Pbe ?hs Leu Leu His Leu Ser Phe Ph* Ser Tbr Leu Ber Phe» K.ly ? 



Pte Hie Asp Phe aap Thr asp val "lyi* cn.e .hyg val (rly iisn vyr lie 



Leu His Phe Le-u Glu Leu Ser Lye Asn Eer ji.an liia. Leu Lys Ase Sor 



Eer Glu. Met Leu Lye His File Arg ten A_a Sbi 1 Lfeu. Mat Tyr Met 2yr 



Val Tyr 'ilir Uln Met lie Cy£ Pro Ser Lau Leu 3ly lie &rg f.pu 
100 105 110 



^ai-lti Jjr>i 

Saccharomyoes care vis lae 



WO 



<221> CDS 

a; . . ;aoi) 

<400> 1.QO 

E,tg tec tta. aga age gLL aac cgt ges gte act aga cqc ate t-t.g act. 43 

Hot PllL Ltu Arg Ser Va.1 Aeil Aug Alsa Val "Hit Arg JileT 11= Leu Thrr 

1 5 10 IF 

E.cg esc &ac sci gec gta eta aaa tea teg tgg aga gtt r.tt act gtt BE 
Tint Pro l-ya Pro Ala Val Val Lya Scr S D r Trp Arg Val Phe Thr Val 

20 ^. EG 

get aac tst nag aga tgt ttc aca ul'j yut 9«a ate; atg Egg aac e.ia :i.4i 

Ala A^e Sei" L/3 Arg Cyfi Plus Thir Prn Al^ M.a T7.U Kot Arg Asn Gin 
3 5 4r- 45 

jsg a^i-: aga gta. gst gat att ttg caa LcL gaa ttg att gag 193 

r-lij Till' Gin Arg Val <lly Asp lie Leu Glr. Ser 2lu Irai r,yr El.r Clu 
50 £5 60 

sag gaa ar:g tfa ma gag t<2a acg teg tta ga.3 tea ttt flat gac ttt 240 
T-ys Glu Tjir ii5u Pro Glu sei Thi Ear Ltd a A«p S&r Phe Ann Asp Phe 
&!> 70 75 SO 

t-g aac aaa t*_ ?.a« tt = tea tta gta gag cc<i ccc ggt aag Eat g&tt 2flR 
LSu Ami Lys Tyr T,yp PVio Scr L<iVL Val Glu 'flu: Pre Qly Lys Aan Glu 
35 90 95 

get g*m eta ytt «ga aga aco yard. Ll-u yyu gaa aca gtt oat £tt ttn 335 
Ala Glu He Val Arg Arg Hiur Glu P^r Gly <?lu n;hr Val Hie Val Pbe 
13D 105 110 

r.tt gac gta ^ct cag att get aaL t;tg cct tac aac aae gca atg gat 3B4 
Phs Aap Val Ala Gin lis Ali Ann Leu Pro Tyr Aan Aan Ala Ket Asp 
115 120 125 

gaa ant aeci gsg n=.= p.?- gac ; .tt aat gag gat g«L ttt gat 132 
Clu Asn Tlir Glu Win Asn Glu Asp Gly Jle= ftan. Glu Al,jj Aap Fhs Snp 
rJU 13£ :140 



240/7fii 

get LLa tea L-ac aac btfc ycc aac gtt fi.at gth gtt ptt t2t aaa g-aa 4 

Ala L^ju sej; Asp f^pTi E*i= Ala Asr: val Asn Val Val lie 3ei Lys Glu. 
■I 'l" l':.rj 155 160 

aye yy=i acju caa cct gca gtc tea ttt ga& tta ata. ats aat hha aag 5 

3er Ala Ser Glu Pro Ala Val Ser Phe Glu Leu r.su Met Asn Lev Win 

155 170 17E 

gaa ggt tea ttt Hat gtt gat agt ^ L -t cca tac ccc tea gtt ga. 5 

Glu Sly Sex- Phe Tyr VeI Ziap 3er Ala Thr- 1?ro Tyr Pro Ser Val Asp 
ISO 135 ISO 

get get ttg aaL cag Let quL gag yuu taa. aLa yea aga gaa ttg gta s 

Ala Ali Leu Asii Gin Shut Ala C3l"i Ala fill) Tift Tl- : r Ar? Gill LeU Val 

15F5 ' ana 205 

tac cat ggc cca cct ttt ten aac ttg gac gaa gaa. ULa Uao* gaa tet 5 

Tyz His tro Pro Phe £?sr Aan Leu Asp Clu Glu Lau Gin Rlv 5=.r 
31P 215 iii> 

dtg gaa get hat ttg gaa =>qz aga ggt £L<J aa! jaa ge.g eta gee t;t 7 

Leu Glu kid Tyr lieu Glu Sor A-rt; sly Val Attn Glu Glu Leu nl a se-r 

125 23t* 240 

r.tc- Ptt agt gcc. tat tec gag ttc aaa csg a*b aae gs-.g t?t att tit 7 

?he II* Ser Ala Tyr aer Glu Phe Lye G-Lu Sen Aflll Glu Tyr Ilu Sax- 

2d5 250 255 

~gg ttg gaa aag &.i_g aag ;mg r.tt tt.n tan 3 

Tip Leu -2lu Ly*s Met r.y* T,yp p?ip ^b? His 



<210> liVi 

i:i:i3> Eaccharomyeea cerevri.s.i ae 
<d00> 101 



Mart Phe I.ftu Acq Sst val Asn Arg Ala Val Thr Arg Sen.- He Leu Tiir 
1 i ID IB 



WO 



Thar Pro Lys Fro Ala Val Val Lys Ser Trp fi-3 Val Phe Tlir Val 



Ala A3m Set Lya Ar?( Cys rhe Tbr Pro Ala Ala He Met Arg Asn Gin 



GUl Tiw Gin Arq Val gly Asp lie i^u Gin Set Glu Leu Lys He Glu 



Lys elu Thr Lei Fro alu. ssr Thr ser Leu Asp ser rbe a^h Asp Ph= 



: Asn Lye Tyr Lys PLe .TiP-r l'.an v/p.1 rtJii '.Itir Pro t-1 y hyg n.cTi Gl.u 



Ma T^f. Vsl 71 rg Th^ Gin Sp.t rtly fll.i.i T br Val V.^. I?h? 

100 10 5 110 



Pbo Ady Val Ala 31 n Ho Ala Aari Leu Pre xyr Acn ?.£ai Ala. Met Aep 
:IM 125 



Glu Ail Tin Glu Gin Glu Aep Gly .vie £&a Glu i"\sp Asp Pits Acp 
13: 135 140 



Ala Ls-i 3ei- Agp Aen Plie Ala Aan Vai Aen Va^ Val He Ser Lys Glu 
145 J.sn 155 160 



Sor Ala 3cr Glu Tre Ala Val Cer Phe Glu Leu Leu Met Asn Leu Gin 
165 170 LIS 



WO 



PCT.ussftfja/oiim 



Glu Gly Ski Pbe Tyr Val Aep Ser Ala Hir Pro Tyr Pro Ssr Val ?*Ep 
13C 185 150 



Ala Ala LtU Afiil Gin 3tr Ala Gl:i Ala Glu lie Tlir Ary GLu Leu Val 
1D5 200 2flS 



Tyr Hia Gly Peg E>ro pt= Ser Aer. Leu Asp Glu Glu Lfc'J Gin Glu Ger 
210 515 7.7.0 



^au Glu Ala Tyi- ^.eu Glu Ser Arg Gly Val Asm Glu Gl-J Leu jUc Scr 
,■325 230 235 24C 



-hft I 'Is St=r SI* Tyr Ser G1.U Pile Lys Glu Asm ASIU Glu Tyr Zl« Ser 
245 250 2?5 



'Ixp Lsu Glu liy-s Jtet hys &ys Ph<s Ph.* His 
250 2SE 



<210> 102 

■i2iii nsf 



*221> CDS 

<222^ fil . . (£66) 

<4-3U> 102 

atg ad; cgt cce tea tttj <jtt rnt &tc ttt tcci tta g^t ctt tct 

Met ThL- Axg fro Jro Leu Val Atg i*Iy lie File- Her Leu Gly Leu Ser 

15 10 IS 

gi:FL yr.r. ghh thg aaa ggt: gfcr. g*s aaa 3t*a q^t- cgt ttg gaei 

Van. M ^ val. T,e=n] ",ys Gly Val Glu Lys Th" Val Arg Lys His Leu Glu 



WO 

20 
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30 



aga cag gga tgg =- a gar? cc = cag *aa gtg gac ti: gng tea att -tc 
Arg Gin Gly Trp He GIu Pro Gin T,y<j Val flap Tyr Glu Lau lie =lie 



LiCL ata gut agg tt£ aaa aao Ltg gta gat aat iuy cgt gag get tta 
Thr H= Asp Arg leu Lys Ayii Val Asp ASn. Lyp Arg Glu Alii Leu 



act gey gaa caa coc gee get ggt gna cig age tgg ugt aaa gta ttld 
Tlit- Ala flj.M Gin p-o Asp ala. Gly Glu Leu Scr Try, ftrg Lys Val Pha 



a=t ttc att Llv ag= caa tse age ga* LLg 9 ic aca cgcL ^a tao gtt 
ftsc Phe I lti Ssi- Arg Gin Ser Bar 3iu Leu Asp Thr Arq- lie Tyr Va.l 
35 90 55 

Ctt a* A 'J La etc etc toe ttt eta oca cct. rfco yu 3 tgg act ota ?tg 
Lin He Leu LOU Leu Slav Ph? Leu L=u Pro Tie Ala Trp Hi- Van .eil 
100 105 no 

gac 3gt gat exju yay ac:: acg ata ^aa crat aag gat aac gat Lgt a=at. 
Asp Gly &sp Ai-g fff„ T'hr The Leu Glu Asp Lye Acp Aim Asp Cys ylsn 
115 15 5 

gta. gat ctt att gaa aac g*a ag ? agg ct^ L'.a.g cat -ac aa.c 3 at ggt 
Val ART Leu lie Glu Asn Gl-u Arg J>rg Le.li hyp UTS Tyir Asn Asp Gly 
133 135 140 

g-as ag&. gca gta M-g -aa ttt ggt aa&. biat aga t.nc tjaa cct att ata 
Gin Arg Ala Val Leu Gin Plie Gly Lys Asti Arg Ker 3ln Jro H-a He 
145 LF0 155 leo 

tta age t u L aug gac atg aac gtt ttg (j ai ggg gaa sat gag t.tl aoc 
I f?U Ecr Tyr Lys Asp Met Abu Val Lau Glu Gly Glu Hia Glu Plus Thr. 

1GE 170 17£ 



tec aaa gag cac age Liac age cat ttg aca age aag age gaa aat 
Ser lys Glu Glu His Ser Ann .-jer His Leu Tlir Sat- Lye Ssr clu ftsn 
ISO 1S5 130 



^ ".' C- 
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gca eta aac Oca gta ggg agt gas. gat ttg Lta tgt cad (3tg ge* 62 

Ala Leu A£J& Gin Val Gly aer «Hu Aep Ltu Gly Cye ads Leu Glu 

J,?5 200 305 

aag ttg gaa gaa gac aaa lat gaa ccg a^t gcia qaa gca gsc ;ft|t ti 1 .' 
Lye Gin LSU Glu (±1.1] Anp Lyd Aan Glu Pro Asn Gly Clu AIla a dp Sly 
31(1 215 220 

gac S ah ga.t aat aac egg gaa aag ijaL Cgc age iuo L tt;a yaa. gtt 72 
Glli Aop Aap ASH Asn Srg STi3 Lya Asp Cy£ fe-r Ser Ser fjp.r Glu Val 
225 23 0 -35 34C- 

q^>f teg cag agt aaa fcye uya tiay yaa agt net gca gag c-i: q*r. t.r.r. a 
Olu Sei- Gla Ser Ly.i Cy.n ».r-c T,ys Gil- Bar Thr Ala Glu Pl'O Asp Ser 
245 250 255 

CX.r. r.fa egg gafc acc aga aca. aco tct toe Ctt aaa t2a agt ClCZ t.na 33 
Leu Ser Arg Asp Til" Aug Thr Tlir Ssr Ser Lau. Lys Ser Sei- -Oir Ser 

260 255 270 

Etc sec Eta tea tfc'j iu*<j gg>! teg at. a gad e-l aag teg tta aac cag 3! 
Ph£ Pro lie ser Phe L^.tt Gly s*r lie Aap Leu Dye 3s i" j.i^ij Gin 

275 230 2E5 

Loa tea ttg ttg cat ata caa gta t.nt e^e aca. aaa ~ct syt ^y.t 9; 
Pro Szr Sar- Lui Lou H;U He Gin val £er Pro "1m- Lys 2cr A*t> 
£90 S&b 300 

eta g&t flea caa gtg asc set yui caa gca tae tct caa oua ttt aga 9 
Leu As? Ala Gin Val S.5n ■'T-i- Rln Gin Ala Tyr Ser GLn ?iu Phe AEg 
305 310 315 323 



■--2 IDS- 103 
<212> KT 

<2lj^ Sacchaircmiycss cerevisiae 



WO 



lt£t Thr Atg Pv-n i?r<? Lfinl Ai-g tHy He Ph? Ser Leu c-^y I.eiT.i 

15 10 15 



Vsl Ala yal Leu Lye (=Iy VaU Glu Lys Thr Val Arg Lys His Leu. Glu 
2D 25 30 



Ai.-y GIjl Gly T:vp He Glu Pxo Gin Lys Val Asp Tyr Glu Leu He Phe 
i'i 40 45 



Thr He Asp Arg LCU Lys A3H L£U Val Asp Asn Lys A-g tilxi Al fi hSVL 
so 55 cc 



Thr JJj Glu ale ?jr<? Asp Ala Gly Glu Leu sor Trp Arg Lys Val Phe 
65 7 J 75 HO 



J.en ?he lis Ser Arg Gin Ser Ser Glu Lou Asp Utir Any He Tyr Val 

85 30 S.> 



'J<e*i He Leu Leu Ser Phe Leu Leu Pl-o lis Ala T-p Thr Val Lsu 
100 105 no 



A(7p Cly Aap Ang Glu Thr Thr Leu Glu Asp Lys Asp Asp Asp Cl'S Aen 
115 120 125 



Val Asp LCU Ha Glu Asn Glu Acg Arg Leu Lys His : JVr ASI1 Asp Gly 
133 vm 140 



Glu Arg Ala Val Leu Glji Pte G.Ly Lys Jien Arg Ser 31u Pro He lie 
145 150 1.55 160 
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Leu Ser Tyr Lys Asp Hat Aan v'a.1 Leu Gin Glv Glia Hiii Glu Pha Tlir 
155 170 175 



Ser Lys Glu Glu Mis Ser Asm Se.r His Leu Thr Ser Lys Ser Glu Jsn 

LB 0 IBS 190 



.M a Leu Aan Sin Val Gly 3er Slti Asp Leu Leru Gly Cys His Leu Glu 
195 200 205 



Lya Gin Leu -31 ii Gin Asp Lys Asn Glu Pro Asn tily Olu A±a A3p '-ily 
210 315 220 



CJlu Asp Asp A?n Asn Anj Slu Lya Asp Cy±J S&r Bar Sd± Bar C-la VAl 
225 220 m 2'=G 



■Zlu flcr Sin fitr Lyc C"ys Arg i <ye- iPv Ser Thy Ala Glu Pud P.ap Bet 

24C ab-y ijvj 



Lsn Ser .^.rg Aip Tlur Arg Thr Thr Sir S?r Leu Lyx Sst; Thv Sfj- 

^ iS r> 265 27Q 



Phe Pro He 3eir Plie Ly*j Gly See lie Atp Lsii Lya Ear Leu Asn LT_n 



PlCO E51" Sec Leu Leu Kia lie Gin Va.1 Set Pi-a Thii' Lyri Ser Sei' AdJn 
250 295 300 



Leu Asp Ala. Gin Val Asn Thr Glu Gin Ala TyT Sor Gill Pro Pfcc Ai-g 
Stb SiO i!5 323 



WO 
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<310? 



< 2 1 3 > Eat: clut - ' jvny n«*» r: 6 r p.t n h i r e 



<4Q0> 104 

atq aat ita a^a tt": gaa ttg nag eta ttq iar yt.t fcyc ttt L=_y 

Met Asn leu Arg ?he Giu LCu Gin Lys Leu he-JL hen Val flya Phe. Leu 
15 10 115 

ttt gca tct g-T. tAC. ahg ttci tgg caa. ggc tta gcc att get act aa- 

r.Tc Ala scr Ala Tyr >«et hVis '.r-rp c^-n (fly Leu Ala zle Ala Thr Asn 



age get tot ccg ate gtg gtg yty uLl Lua. L'j<j dLg yaci cca get 
Sar Ala, Set Pro IlO Va"l. Va' Val T,=-] Sair flly Ser Eat Glu Pro Ala 



ttc caa ayy yyt ynb ulc Ctt ttc Cta tgg aat anja aat act ttt aa2 
Pfce Gin Airq Gly Aapj lie L^u Fhe Leu Trp A3n Asn Thir Pht Asn 



caa gta grjfc Qf.t rjtC £tg gtg tat g^g gtr: gaa gqq naa ate! MC 

Sin val Gly Asp Val Val Val Tyr Olu Veil c-lu. ely Lys Gin lie frj 



att gtg cat aga ?jtt ttg agg caa cat aic aat cac gcg gsc sag caa 
lie Val His Arg Val Leu Artj Gin His Asn Asn His Ala Asp Ny? filn 



the rrt-.c r+.g aLT aaa yyL ytuJ daL aao gcc ggc aat gat ate tea eta 

Pte Leu lie" 'Hut T,yR fi'iy AHp Aan Aan Ala dly Asn Acp lie Ser Leu 

100 105 110 

L&L yet -aat aag aaa att tac ttg aae *ag tea aag gsg att gta ggg 



34Sf/7fp2 

Tyr Alii Aan. Lys Lya lie Tyr Leu !\f/i T-yp S=r Lya Glu Tie Val Gly 



acc gtc sag ggc tac ttt cca usa eta ggg tac a.tt acg dL'^ Ugg atfc 

Thr Val Lya Sly Tyr Phe Pro Gin Leu Gly Tyr He Thr He Trp lis 
130 13 5 140 

age gag aac aaa tat g=c aag gca ttg tta ggt atg fcty ggg ttg 

Sar Glu Asii Lya T^^ Alii L^a Phe Alii L£?n Leu Gly Met Leu Gly Lea 

IdE 150 1KB 1.60 



agt gc- ctrr ctq ggg ggc gag tag 
Ser Ala Leu Lfcu Gly Gly Glu 



*210> IDS 

<2ii> is; 

<212> TRT 

■i H 1 3 i. fiat: Ehp.:pcMnyra4 h c firsv.i. f> : = 

■?400> 105 



Mer. rst r*i] arg pha GIm r.ft-j Gir. jf-ye Leu Tieu A?n val cys Phe. Leu 



Pliu Alii Str Ala Tyr Htit i'ha ?rp Gin C3ly Leu Aln He Alii Thr Ann 



Sez: Ala. 3er Fro He Val Val Val Leu Sar Gly 3er Met Glu Pro Ala 



Phe Gin Arg Gly Asp lie Leu Phe Leti Trp Ahii Arg J 



til-n Val «].v ^Bp Val val val 'iyr Glu Val Glu Gly Lys Gin He Pro 



WO 



?4" "I..' 



lie Vail His Val leu. Arg Gin Hi? &s» ian Hifi Ala Asp Lye Gin 

90 95 



E'te X,e-Ji Leu 7J--r Lys Gly Aep Asu Asn Ala ^ly Asn Asp lis Ser Leu 
100 1C5 110 



Tyr Ala. itjjn Lys Lys He Ty™ Leu Asn Lys 3er Lys Glu lis Val tsly 
115 120 125 



■rhr val Lys ^ly 'lyr Flie ?ro Qln Leu aly tit He Thir He Trp lie 
13 d 13s iao 



Bar Glu Aan Lys Tyi- Ala Lyp ?he Ala I,s=u Leu fily ta=r. Jc^u rjjy .i jeu 
IflS ISO 155 LJC 

flsr Ala T.isn Leu Oly fily v5"ln 
1<55 



-iiiC* 106 
■V211* 24SP 
<212> DMA 

n ^ s-TTnroynp s rwr p.tH ■? H =3 h? 

■^i* ens 

■:?.V.V* U) . . (24S0J 
^4QC> 10E 

atg ycc aag agg aaa tat ggc ago LoL LaL Lul- uLu yuL ytiL tiuti yd.L 48 

Met Ala Lys Arg Lys Tyr- cly Arcj 3ar Tyr sat L=u Asp: Asp Thr Asp 
15 10 l!i 

ICC tgs age aa.t aaa tte Ctg ata gta cca acc cgTL caa age tec tct 36 



PL. 
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! . : „„, JW7fi2 

3Er Cya 3er Asn l.yp Vail .T,f™ S'.e Vnl Pro Thr Gly Gin tier ier 3er 



E.nc gca ate aoL gat ttc tet gLij ayu aiig y:jy cat gr;r. 'r.gr. g:it aga 
TAEn Ala II -2 Thr Asp Pho Scr Val 7*rg l.yn Al = ~H nip r.*ys £*=p 4rg 



tgc aga ctg LLiu ana ate aag tgt ga.c ggt tta aaa ccg aac tgt to a 
Cyt Arg Leu iiyjs Lye lie iiye (^g Asp Gly Leu Lys i?ro Asn C.ys 3sf 



^.=ic tg- gcg aaa dtt gac ttc cuL tyc aaa ace teg gat saa ctg tog 
Aaii Cyt: Ala. Lyy He Aj*p Phe Pro Cye Lys Thr Ser Aap Lya Leu S<sr 



agg aga. ggt ctt SCa aag ggg tat aca gaa eta LLa uai hiaa gag gtc 
Arg Axg G'ly Leu Pre Lye; Gly Tyr Thr Qlu Leu Leu Glu Lya Val 



ub: cgr rtg aca aat ate aa.t gcg ag - i tec age gec aat gc& aat to- 

V=»l ai;g Jiij.y Til* ASH KtfL Abu Ala Ser Sei" Ser ,Ma fisii Ala Asn scr 
100 155 110 

aat tt.g irrg ttc att a at gat aca ttt tat tgt ett gat a at tac aao 

A?n Let; Pro Pfce lis ksu. Asp Thr Phe Tyr Crys ?h& iisjo Asn Tyr A^n 

115 120 125 

a^t cag t-Ct g^a aat uaa agg ttt ttg gga cat ttg aca tgg sat att 

Tin- CLa But" 'Ulll Abti t4nn Arg Ph? Leu Gly His l-eu Th~ Tip A=n He 

135 HO 

eta act £.at acL ttt cct act caa aaa gca gta gtt ttt aaa gat: gat 

L'ju Titr Aan Thr Phe Fro Thr Gin Lys Ala Val Val Ihe Thr ^!?p 

14B 150 155 160 

cga. aaL aat att gat eta caa ctg caa ctg t?:a aoa a^L LLL ttg *ac 

Arg Aan Aan 11= iVpp 1,^" ClU L<SU Gill Lea Tlix; Aaii Pie Leu Abu 

165 17-3 175 



Ctg ^at ggt gas ttt act cat etc cca aat ttt Ctfc tta ctt aaa. tat 
i.em fi.ftn yly Asp Phe Asn Hip Leu Pro Aen Ph= Leu Leu Leu Lys Tyr 
IBB 1SB 190 



576 
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gat tat aae ctt cag ttt ttg aaa ait ttq teg tct gte att att saa 62.1 
A£p Tyi Asn Leu Gin Fh= Leu lyp Asn Leu Leu. 3er Val He Lys 
135 200 205 

cr.it t-.t ttt a^a ,igg ass ^at tct ti_g CJta fit:- crt= tta tac CJt tea 672 
flsn the P-ie Lys Arg Gin Asn E=er Leu Leu beu Leu Leu Tyx Pro Thi 
210 215 220 

a.it tr.n tgg aaa PPt- ttg cba tta gac aag att aat tea a^c ^a ang 72 S 

Asn Leu TL-p hys ASrt Leu Leu Leu Aep Lys lie Aen Ser Thr Ala Wet 
225 230 235 210 

3™ ggt s an *?-t eta ctg gcg tt? ott tat att att «sa ttt 7S3 

Thr -Sly Gill Pro lit Thr Leu Lcsu. Aln Lam 1i=-j. Tyr lie lie Gin Pje 
245 250 

aat tgg tct tg. ttt gat gat tta -iag cfct ttt as.Fi gtr. a^g ^39 ctt 8:r s? 

Thr Trp iier Cys Phe. .\rp ^pp khp 1ys heu u he Tiyc Vftl Thr Lys LSU 
260 265 2 7C 

iLL ^LL LuL <jLy aca wen aac ^yc spa tta gac ttg act?, gtt ttg caa 36 £ 

Tl= Va1 SfiT T1R11 Thr Tfrr fepn fcfiT "Tiyn fiou £<;p I»™ T.ys Vai LCU "In 
275 2S0 285 

ttg gtt aac tfc^ tec ate; ttt tat ttt atg g^-j guu L^L ytt gut; LuL J12 
Lsu '■jal Asn Liu Her He Fne Tyx Pliii Mbt Glj>- Klu Ear Val Ayp Sex- 
230 235 100 

tgt aaa flgt ago teg tta aoa gaa cat tea. aat gta ant tea jta 3£0 
Cys Lys Sfir Ly = Ser 3ar Leu Thr Gin Hie 3*1 &an Val Aen Set" Val 
2Q5 310 315 320 

at a tgg ace aat gat ttg eta ca.c crta aac ttt aca aat att ttq aa- 1306 
I lis Tx'p Thr Asn A£p Leu Leu Agn Leu Aen Ph? Thr Zisn. lie Leu Asn 
225 330 235. 

ntg gga LLg Lac atc^ £iaL tci; iiid tiaL Ltu llLL ctiL jLll Luii ycjc Li tin 1356 
Met Cly L2U Tyr lis ASCI Pro Lya ?.ftn 7rf=u II- P-n Tie fls-r Oly R«n 
34 D J 50 



wo 2<j«:u i'o i -v 



&at aat ast Aat aaa tct aat cia jag gat gat aga ata gtg aca ttt 



HC-i 
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r , , „„. _ .. 252/7*2 

Aan Aen ?.an Apn T,yp SrlT ^pn Blu &2u Asp Asp Arg lie Val Thrr E'he 

355 3GQ 365 

tgg tgc ttt oaa ttc tta age; Liii tgy tyy Lcjl: LLa j-t -aa ycj_ tl-.ii 1.1^ 

Tip Cys PllC Gin Pic 1-QU Stir E^rr 'ih-p "rp fler T,f»i] Tl« C-IIt ("41 y T.su 

370 37* 300 

tea Aag Luc; iiii<j LLL tLu uct caa gaa ttt raa ccg aaa tea stc teg 1200 

Pro Lye Ser Aen the Leu rnr Glu Glu Phc; Gin Pro lys Scr Iln Ear 

335 530 iQ5 1D0 

gtt eta gaa ate coc agg ut-g aag ccc ttt gaa att t^g tta aac ttc 1248 

Vul L*m Gla lla Pit; Ary leu Lys Pro Pte Glu He Leu Leu Ann Phc 

4os 4io ais 

ate ata tat tct ttg gat gga tgt aa- ttg tt^ aat Lea Li L IlLs la^fi 

He Ha Tyr Ser Leu Aep Gly CyiJ Ami Leu Lt:u Asn He Scr Ssl- Leu 

420 42R 4. SO 

asr. Ptf. teg g?.c cca aat .tc caa tt* ttc caa sr.fc gaa. etc; gaa age 1344, 

Asn V.sl SiiE Aap PiX> kan ?iie Gin Phe Pfca Gin Asn Glu Leu tilu Sor 

435 i*0 445 

ttt ssa aaa aat trta tta dtg tgg aac ctt tat cac aat ttg *gt ga-; 1332 

Bhz ljys lys Asn l^u leu l=u Trp Asn 1<5U Tyr His isn Lifu. £c.r Asp 

'150 435 460 

(JiiO g&L AoiU LLc utra ttc tta aca. tec act tea aat afifi aaa eta. aca 1440 

Hi a: Ayp Jtan Phs Arg ^h<3 lieu Thr Ser Ser B*r Asn lys Lvs l^u Thr 

470 475 4-S0 

aca aat LLa (Jta ttt aag aat ttg acg ggt eta aat cac aaa ctt? aa; 14RFL 

Thr: Aen leu Jjeu Leu Lye Acn Leu Tlir Oly Leu Asn Hi a Lys L=u A^n 

4S5 45C 43Li 

cati dcit qnt ttt gtg g?g att caa tta act tta ttt tao LLtj LLi 3.53(5 

Gin Pro Asp Phf= Val Jin Gill IjiSU Tlir LfiLL Plm lyx- Leu £=r Leu 

500 SOS .nl.n 

aaa tti atg act tta aaq ga.a ggg g&c caa gat ttg sag aaa aag gat 15S4 

hys Leu Met 'i'hr Leu Lys Qlu Oiy A9j» GJL=i Ajgp Leu Lys Lys Glu Asp 

E31E 520 535 



WO 
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ate teg tta gag ata ttg tec atu. tar. ttt tt-_=i Eil-.fc ctt Eta gat n&e 153 2 

lie Ser Leu Glu He Zien ".en 'iy r Plie J^v Lev. Thr J^p Asp 

53 0 535 540 

tct aat aaL aat yat aat caa cag tta caa oca cag can dr.a Fiat r.f.r. ititr.V 
SLt Ai^ Aiiii Akp £.ap Apn Sin Gin L^u Gin Pro aln Gin. Leu Asn Leu 
545 550 555 560 

tac tat ttt r.<^r: ttc aat agt at - <ja<_- att att gar ttC! tgt tta. 172 B 

Tyr His She Tlix ?tu The Asa Ser lie Asp lie lie Asp Lsu Cys Leu 
Flfl.S 570 57s 

a^f.C aat tta aac a at tgg ica tta Lt!a CltL aaa tac: gaa ag- ggt Ma 1776 

Aen Aezl Leu Tien Trp 6cr Leu flex Leu Lya Tyr Glu Ser Gly 3ln 

530 i>^> £ pe- 
ase cag ccc cac tea agL ata aag vtt gaa aaa ttt caa ELacr ttt 1324 
Aan Cfl-l Pro Hi a Set ier L^G He fcys ?hc Glu Lya Fhe GLn Ash V"-,r> 
595 SOh 

tta cac tgg tgt ccia. afca t^c; te.c t^c gat gaa LLL Lju s.ac isva 

Lau Aan His Tx-p Cye Pro He Trp tyr Tyr Asa Glu Pha Se.x tItt ftmi 
$10 615 SJlCl 

cot tc- tta -ia=i ate etc as? stc aat ttd aaa tta ctt cct ttt gag 192 3 

Pxu fhe TiP-i Gin lie Leu Lys lie Ash Phe= Lys Leu Leu tro Phe Gin 
630 S3S £-10 

aoa abc ^at ta= tea caa gaa gag can ega fchg fct.n aha agt ttg =sat 1963 

Thx Tic Hri3 Tyr Gcr CltL Glu Glu Gin Axg Lj-j Iteu lie 3ft:.' Lftu ASn 
645 €50 €55 

aaa ttg aga tat ttg gat gco gLa. Leg ace tct aat tea agt tc-a gtc 2 CIS 

Lyp L?u Arg Tyr Leu Asp Ala Val £3er 3er ?h« Asn Ser Esr Val 

S6Q 665 670 

nag t=q as: ttc gcg tct aag Qtc nt ace cag eta aac ci;t ttg t;aji 2CS4 

Ly& Ses Asn PL-a Ala S<it Lytd Val Aen Thr Gin Leu Asa Leu Leu Gin 

675 £i0 685 

r.=*<7. t.r.g agt tr-t nao tec aat tte eta gat g=g tea cca tac gat ttt 21L2 



,, .,. ,„ : JS4/7fii 

His Ser Ser Eur Aiu 5s.r S.EZL Phe. LCU Asp 51a. Scr Pro Tyr Aap Phs 
S30 700 

aat aaa att ttt atg aac aae ttt ydLi anu LtiL yae Ljlt yna arn gat 21 
As n Lys lis Phe Wst Asu Ann Pha Ctf.c Am Tyr Tyr iVIit Asp 
705 72 {> 715 72 0 

gaa gga tat ocg gaa gat ga^ gat gaa gag gat agt gac agt gac aat i2 
Glu <31y Tyr Ala. Glu Asp Asp Aep Glu Glu Asp Scr Asp Set- Ap P Am 
725 73 0 vaa 

age tta coa eta g=ta a.fci cct ttt aai aaa agt aaa aat 5.aa tgc aag 22 
3er Leu Pro Leu GIu He Pru Phe= Lye Lye Ser Lyc Aon Lya C.ya Y.yn 

74{] 745 750 

aat agq sat aaa gaa ctt = ea cas agg tta tec eta. ttt cj=ui aac aga fl^i 
Asn /org i\cn Lya OLu. Lou Ser Gin Arg leu Ser Leu The Gin Ag-n Arg 
■755 760 7(35 

gat age Rat Lsy gLu eah t-.-c? aac acs gat e.ea aat tta aat ^ta aac 31: 
Asp Ser ASO Ser VaJ. Ifjp Pile Hit- Atp TCur Leu Am. LCU Aan 

773 775 760 

cct gat tug cca tea gtt acg tct tct aag aaa aaa tat tta guL ud- 24( 
Pro Asp sgl* p-n fc^- val Thr ber 3=>r Lye l/vs Lys Tyr Lau abo h!h 

735 720 79? yjo 

aft att tta. gat aac cga ga<J gtr age aan cir.t gaci tec agt ana 2Hi 

Ha He Leu Aep Acn Arg Aup lis Val. ser Asn His A^p Ser Ser Lys 

305 Sl-3 815 

caa aaa ttc ate cag aaL stL ttg aac teg ace tta taa 

Sin Lye PU6 L-ya Ilta Gin ian He Leu Acn Ser Thr Mis 

320 825 



<2M> 107 
<212> PRT 

<213> 3accharoEiiyc(?-C CtrCVisine 



<4C0- 



107 
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Met Ala Lys Ar^j Lys Tyr Gly Atvr Sst Tyx Eer utu At-a Asp Th* Asp 



flsi7 Clys Ker Asn Lys Val ten Val Pro Tlrr Gly Gin EJsr Eer Ser 



Ala Tie Thr Asp Pha Bor Tal Arg Lys Ala Hie Ala Cys Asp Arg 



rlyri £rg Jltou lys Bys ll c Lys Oy? Asp Sly Lou Lys Pro Aan cys £or 



Asn Cy3 Ala Lys Il<s Aap Ptus Pre Cys Lya Thr 331* Asp Lys T.p.n f!er 



Axtj Arg Gly Lyu Pry Lys Gly Tyj,- Thr <?lu Ley Leu GIu Lyb C=1u ^al 



Val ftzg L-5U Tlir Aon Met Aon tla Ser Scr &cr Sla Ast Aim Aim Scr 
100 105 HQ 



Asn T»?u Fro Fhe U.e Asn Asp Tit Phe Tyr r.rys phe Asp A&n Tyr Asn 

US 120 125 



Thr Gin Scr Glu Asn Gin Ar^j Flue Lau. Gly aia Leu 7hr Trp Aar. lie 
130 135 LID 



Lfcu Thr AtJjl Thr PluLi Pro Thr Glu i^ya Ala i r i.l VllI TIkj Thr Aau Aap 



Arg Aan Ash lie Asp Leu Gin Laii Glu Leu Leu Thx A511 Phe ^eu Aeix 



, 

165 170 0,75 



Liu Asu gly As;? Phs ftsn [lis Leu Pro ass PhE Leu Leu Leu Lys '„'yr 
181 1B5 130 



Asp Pyx Aan Leu Gin Fhe L*U Lye Aan Leu Lew S<?t VaT. He He Lys 



Aap Phe Phe Lys ^ln -^sn Ker Leu Leu Ji*" .'-fin r,=n Tyr Pro 'i 

310 215 220 



Abti Tn:p T.vp A en T.en 7,1=™ ",eu Apr] l-ya Tie Aan Ecr Thr Ala Met 

225 KoD 24.D 



Tin- Gly Glu Pit? He Tlir Leu Leu Ala Leu leu Tyr lie He Gin Phe 

24D 250 2j!3 



Hir Trp Ber CyJ P3ic Aup Al'p Phc Lyu Lou Flic Lya Val Tiir Lys Liu 
2b0 2bB S70 



He Val Ser Leu. Thi Thr Aan 3er Ly£ LeU Asp Leu Lya Val Leu Ola 
275 2&0 285 



Leu Val Aen Leu 3=i- lie Pile Tyt Pie Met Gly Ala Ser Val Asp Efir 
290 295 300 



■:Vs l.ys f.ieir l.yp /ier flex Leu Thr Glu His Ser A^n Val ten Sax Val 
3UB 310 31'j 320 



Ha Trp TQur Asn Aap Leu Leu Asa Leu Acn Phe Hir Acn He Leu Asn 

325 330 335 



PCT/iTSsnca/oiisss 



Mat Gj.y Leu Tyr lie Asn Fro Lys Asn Leu lie Fro ll& Sur Sly ftsr 
31C 345 3SO 

j'Bll Abu Asn Ly£ Ser ?.an Glu Glu Agp Adp Arg lis Val Thi: Phe 

35E 565 



Tirp -2ys Phe Gin plie Lsu Ser Ser Trp Trp Ser Leu He Gin Gly Lsu 
S'TO 375 330 



Fro Lys .'Jer Asn Pha hen 'i-hi: HI n pl-e t-5-n v« fro hyp J.-ei" Tie fle~ 

3BB 3SO 3SD 40P 



v&l Lau Glu He Fro Ai j (| l-su lys Pre Phe Glu lis Leu Leu ask PiG 

-Oti 410 J IS 



T1.es .i.I.e Tyr Ssr Lsii Aup Sly Cys Ami Leu Leu AUu lie Sei San- Lau 
"20 4^P 



iAen Val Sat i^p Pro Asn Fhe Gin Phe ?hs Gin A*n Glu L^u G1-* 3er 
435 44,0 446 



File Lys Lys Asn Leu Leu Leu Trp Asn Leu Tyr His ft/an Leu 3er Asp 
45C 455 460 



His A.5p AST*: Phe Arg F>ie L*« '.rlrr Senr Hei: Hfia: Apn hyp l,ys J'ifSli 'ItiT- 
4 65 47C- 475 48 3 



Thr Asm Leu Leu Leu Lye Asn lsu Thr <3Iy Leu ken Kic Lye Leu 
435 4fK) 4S5 



WO - IV2 J:«*c PCTYUS2M4/01 1 m 

f ^ , f , , L JW7fi2 

Bin FlTO A^p Pil-S Val elm lis Gill Leu "hi Be" Phe Tyr Leu 3ei- Leu 
BOO 503 510 



Lya Leu Met Thr L&u Lys Olu Gly Aep Gin Asp Leu Lys Lye Glu Ast; 
515 5£0 5.25 



lie :'.^u Glu .i:le Leu Ser .ueu Tyr Phe i.fiii j'.le heii Thr Atip Ayp 

£3 0 535 £40 



J'lsj? Asn Aan Asp Asp '?\ n trln lip-j (fUn Pro Giln Win I .en *sn heu 

£45 £50 LoI> £60 



Tyr Hj.rj Phi?. Thr Pro rhc Aan scr rla Arsp Ttc Jlc Asp Lou cys Leu 

£65 570 5,'£ 



■ ASH LS-J. AScl Asm Trp Lfi-.i 3er Lem LyiEJ Tyr (Tin SSjr Sly Gin 

500 5155 5*0 



Gin Pro His Ser Set- Lyss 11^ Lys Pie Glu Lys PI:*; Gin .*,«u Phe 
HS5 500 



Deu Aen His rrp Cys ?to lle= "rp Tyr Tyr Asp GLu Phe B&r Thr Asr; 
613 615 320 



ero F^.e lieu tfln lie Le"j nys _le Asn Phe lys Lau Deu Pro Phe (3lu 

525 63I> 635 640 



Thr ifla Hie l J!yr £ar Gin (31-j Glu tin Arg Leu. Leu lis Scr Leu Asn 
645 fiSC 655 



Luii Ary Tyr Lean Ima Ala Val Syr S^jl- Pht; Aan Syr Ser Star Val 
660 GG5 fi?f> 



WO 



Lys ac;r A^n Fhe Ala Ser Lye Val AC:1 Till? Gin Lou. Aan LOU Lt^U Glzi 

675 eao ffjfi 



Hip Ssr Ser Ecr Aan £or Asn Pliu Lei Asp Ala Ser Pro Tyr Asp Hie 
69-D £95 VJU 



ASK uys .lie PLe Met Asn Asn Pte GlM Asil Tyr Aap Tyr Glu Thr Aep 
70S 710 T.1.-5 72 J 



Glu Gly Tyr Ala Glu Asp Asp App Glu Glu ^sp Ser Asp Ser Acy Ajjj 
"?25 73Q 735 



Si=L- L=3u Pro i^eu lis pro Plie Lys Lys sar Lj-y Asai Lya Cy« Lya 
740 745 7BC 1 



ASn Arg Asr, hyp H"lu leu .3er Gin Arg Leu Ser Leu pje GLu Aa:i Avg 
V]j!3 7S0 75S 



A?p S=r fieri £sr Val Aap Pha Aan. Thr Asp Thr Ann Leu i^r, .ijeu Aon 
77'j VJ. L , 7!>0 



Pro Asp fii^r Pre Str Vtil Tin S^r, Ser Lys Lye Lye Tyr Lou A&p ETia 
735 790 795 <3D0 



die lie Leu. Atdp Asa Arg Asp He Val Ser Asil Hie AGp £iir Six- Lyd 
ROB SID &15 



eln Lys Phe Lya Ha Gin Aan lie Leu Asa Her Thr Fhe 



, - K;i>/7f,2 

-z'/:ir\-.. :\os 

-;311;. 1731 

<:."13> Pacp-harnwyces cexevieiae 



■r221> CDS 

^SS3> II) . . (17.51) 

atg ate gec tta cca gta gag aag gec cyt aya biag ttc tyc; vn*- 

' Kct Elc Ala Leu Pro Val CLu lya Ala Pre Arg Lye Set- Leu Trp Gin 

'lb 10 IS 

ayy ^a.d *g*i ^l: LLL iLL *igt c'cja ata get gee ctt att ate ate ggc 

f.rg His: Arrg Ala Phe lie See Gly lie Val Ala Leu lie He lit' Gly 



e.CC tK tte etc act teg ggt etc cac cca gca cca ddt cat fja<j 'JCS. 
Thr Plic Phe itsri Thi: Ser Sly Leu Hie Pro Ala Pito Pre- Hie Glu Ala 



aau cgt cca cac cat gga aaa ggt ccc atg ca: tea ccc a as. tgt gag 
Lj-k Any Pjlu Hid HiSi Gly LV3 C-ly Pro Met H13 StX fro Lys Gyp SIu 



aag att gaa caa tta agt cca tea ttc as a cat tec gtc gac aca att 
Lye He Glu IT-d Leu Ser Pro Scr Phe Lya His Eer Val Arjp Thr JJ.a 



at-.-, can gac act gaa ttt aga aac age tec att gag aaa ctg tec aat 
teu Hip Jiap Pra Ala Phe Arg Aarl Ser Sex He Glu Lys LG'lL Eor ££3 



get gtt aca ate ccc ict ata. ytc clui yac aaa aac ojc aa2 sec gca 

Ma Val Ait? He Pro Thr- Val V=l Gin Aty Lys Aim. Pro Asn Pro Ala 
Ififl 105 110 

gat gat ccg gat tte tat aag crsit ttt tac gas eta car^ g^r: rst ttt 

Afeu Asp Fro Asp Pbe Tyr Lys Hie Phe ™yr 3iu Leu Hia. Asp Tyr Ph^ 
115 ISO 125 



WO PCTYUS2M4/01 1 SS8 



yay uLiCj acL Ltc ccc aat att ca<3 sag cat tty a^a ttg gag aaa gtc 
Gin T-ya T?<i~ Vhe Pro Asn He iic Lys His Leu Lys Leu Glu Lys Val 
13C 135 140 

aat gag ctg ggt utt rjtu bac aca bug gaa ggt tot gat oct g&t eta 
Asco. Glu Leu G?.y T..eu Leu Tyz- Tllx Txjj Glu Gly Sex- Asp Pro Asp Lau 

lis 15U is£ :'f?n 

aai cua t Li btg tta atg gec Cat daa gat c?tt gta cct Rha sac s=c 
Lye Pro Leu ^uu l*u BhE. Ala Hie; Gin Aep Val Veil ?zo Val Asn Asrc 
IfiK 17C 175 

yaa act tta :;ca tec bgg aag tte cc?t cea ttt tet qgt gat 
Glu tfhr Leu scr Ser rrp Lye Pbe ?io Pi-o Phe Ser (Sly wis -±yr Asp 
L.ao IBS 1 = 0 

e«s ^aa aoa gs.t ttt gtt tgg ggg cgt girt bub aac ge,t tg~ aag asm 
Fro Glu Thi Asp Ebe Val Trp Sly ang Gly Seir Asu Asp Cys Lys sen 
195 200 2-35 

ttg t-a att ijoc neg ttt gas get <?tc gsjx cexe?. ctg ttg ata gat gga 
Lau Leu lie Ala Glu Phe Glu Ala lie Glu rjln Leu i.en He Asip C!ly 

210 215 220 

tec aag eee sac =ga. ajct att gtt atg teg jT-t ggt tbb yaL gaa gap. 
Ph* Lys Pro Asn ^.rg 'I'hr lie- Val Mcb £ar Lsu Gly ?he Asp Glu Slu. 

22B 2.311 27,5 210 

gca age ggc ace etc ggt get oae age tea gee tea ttt ctt cic rjaa 
Al« 3Er Gly Thr LCU GJy Ms Ala Ser Leu Ala Sel Pha LSU His Glu 
245 ilbfl 2 55 

aga tab ggt gae gat ggt att tai? agt atcj al: gat; gag ggt gsa ggt 
Aug Tyr Gly Aap Asp Gly Tie Ty^ Sex He He Aap Glu Gly Glu tily 
2fi0 2^6 270 

ate at 3 gaa gtc gee sag qat qtc ttt fjtt go? act aen ate aac gc. 
II e Met Glu Val Asp Lys Asp Val ?he Val Ala. Hie Pro He A^^i Ala 
2V5 260 235 



qE.a aaa r,ge tat gtc g.M rtu g-a gtc agt att uLa ggc eat ggt ggt 



912 



; ViVliU 

Gin T.yc Gly Tyr <J=.\ Asp Ph= Gill Val fier lie Leu Gly His Gly Sly 
^9° 295 300 

cat tco tct gtc f! M ?ct <jat cat acc aca aLu ygt sec got tea qaa 9 
Hie Ser tier Val b*ro Pro asp Hi* Thr Tic He fi.1y He Ala 5eu GLu 
3io :1 . L5 530 

etc at ■ act g^a ttt gaa gec aac cca ttt 3 ac tac gaa ttt gag tLL 10* 
lau Thr Cilu P/ie Glu Ala Asn Pro Plie Asp ?yr Glu Phe Git Phe 

325 33i> 335 

nac sat tea ate tat gga tt.g teg aca tgt got get gaa cat tct eaa 10! 
ksp Abu Pro Hi Tyx (Sly LftU Leu Tlli Cya Ala Ala. Gil] Mis aer Lye 
■"^■ ! > 3E0 

tct tta agt &iiCf gat gtg aag sag aca att ttg gcje a ca -r- ttt? t^t i:( 
Set- T,eu Ser Lye Anp Val Lys fcyc Thr 21# Leu Gly AH a Pro Pha Cys 
2€0 iZ5 

act age. afjrr aag ge,c aticr ct;; gtt 3i.iq tac a^t tec aac c=-a he:* crat us 
tfi-o Arg Arg Lys Asp Lys Leu Val fiJv Tyr He Ser asji Gin H-r His 



thg cgc sirjc tta ata aga. aca aca ca.i get gtt qat aju v.Lv aat ggt 
r-eu Sar l^u lit f.rg Thr Tlu: nn.n Ala ftsp l1^ iLf. ji C n Cly 
335 33<l 355 4.U, 

ggt g^t aaa get aat get ctrj c-:c gaa act acc aga 3tc ttg at = cat 
Gly Val Lys Ala. Agn Ala Leu Pro Glu Tbi- Tfir Arg ?h= Leu He Sen 

cao a.ya att aat tta cat tct tct gtg giiL S aa gtc tut gaa aga aac 
Hia Arg lie San X.an.i His Sex Ser Vul Ala C-lu Val Hne Glu Aig Affii 

SMC «2Fi 430 

ata gaa tat gug aaa aag att get gag aag tat ggc tat ggt tta fcnt 
He Glu Tyr Ala Lys Lya He Ala Glu. Lys Tyr Gly Tyr Sly Leu tier 
135 44Q r?45 

aag aar ggt gar gat tac att ate net gaa acc gag tta ggt ai.u uLt 
Lys ASH Gly Asp Aijj Tyc He He Prp Glu Thr Glu Leu Gly Kin Tl.c 
4C0 *55 160 



gaa alt aoL Lite ttg aga gaa ttg gaa jcii gca coi crLt t::g cr;a agt 

AfcP He £hr leu. Leu Arg Glu Leu filii Pro Ala Pr-r* T,™ ?-!<=r Pro Ser 
J J S 5 470 475 I SO 

tea ggc cct g~t tgg g£C! aLt ttg gca ggt afjt att caa gat gtt ttt 

Ser Gly Pro Val Trp A^ii} Hh r,i=*T Ala Gly "I'hT i;l.e Gin Asp Vail P±ue 
4B5 -ISO 4S5 

gaa aat? ggt gtt eta. caa aa^ ?sac gaa gag ttc tat gL<j act act ggt 

Glu Aan Sly Val Leu Gin Atii Al;m Glu Glu Pli*J Pyx" Vsl Tin Till? Gly 
500 510 

tta ttc tct ggfc aa<? acc gat act aaa zaa tac tgg a^L ttg iir.r. sag 

L6L Pha Stir Gly Asn Ttr Acp Thr Lya Tyr Tyr Trp Aan Lsu flar Lys 

bit 520 SSb 

atic (ttt tat agg ttt gtt ggc tct ate &LL cat iLt yab tta ctg aag 

7is-.i t.i = Tyr ftrg Kie val Gly Sen He lis Aep He Asp lei lsu Lys 

530 53? 540 

Jc-n. ttg EFit teg gtt e&t gftft £43 otgj gat gtc cca get uat t-ei LuL 

'LIik Leu His EJer Val Asa S1-j Bis Vai Asp Val Pro Gly Hla L«u Shl- 

550 555 56 CI 

grc att gec ttt gtt t?.c ga« tat ate gf.t aat g^t at:<s gaa ta.c get 

Ala 11-2 Ala PL-3 Vul Tyi: £Vj '.,'yr lie V2.1 £SM. Vil Asn Glu ±yr Ala 
HieJM £70 575 



■:2:10s. H D5 1 

<211> S7S 

<212> PR.T 

<213> Saccharomycec 

*4P0i 10£i 



cercvlaiae 



Met He Ala Leu Pro Val Glu LytJ Ala Pro Arg Lyn Sot TjCU Trp GllJ 
1 5 10 lb 



Aji-y Hia Ary Alii Pho Ilo Scr Gly 11 = Val Alu L<__li Ilti Ilii! Hi Gly 



Thr Fhe Phs Leti Thr Sec Gly Leu His Fro Ala Pro Pro [lis Glu 



Lys Af^ Pi^ Hia Hia Gly Lya Gly P--u Ifet Hia £ujt Plu Ly.S {Tya 3lu 



Ly£ Il^a Slu Pra lavi £iar ?ro Stir Pha Lya Hit Set Val Asp Tlir lit 



Lt;u Hxk Ayp Pj:^ Ala Pljy Art! Ayn Ser Sen- I^e GIm Lys L*u Ser Asn 



£2 a Vsl .Hi-g TL=, Pjro Tlir Ve.X Val Glu Aep Lys Asn Pr<^ .=1311 Fro Als 
100 105 110 



Asp Asp Pro ii.sp Fhe Tyr lvs His Plus Tyr <*lu lou His iiep iyr fhe 

115 120 125 



Glu Lya Thr Fbc rro Aan Tic aia Lys His Leu Lya Leu -^lii Lya vol 
130 135 140 



Aazi Glu Ltu Gly Leu Leti Tyr Tlir- Trp Glu Gly iter Asp Prn Asp l,e=u 
145 151 155 1.6(1 



Lys Fro Lou Lou i_.au Met Ala His <3ln Asp Vnl Va.1 Pro Val Aan Aan 
165 170 175 



Gin Thi Leu Ler Gsr Trp Lya Phs Pin Pro Plie 3sr Gly Uis Ty- is P 



^ „ K;V7fi2 



Fro Glu Tin: A^p Phje Trp Gly Arg Gly 3er Asu Asp Cyc Lys AiJn 

195 200 20* 



Leu Lsu He Alt GZu Pfce Glu Ala lis Glu Gin leu Leu. Eld Asp Gly 
510 215 220 



Eiue Lye Ecd Isn Jarg Thar He Vsl Met Ser Leu Gly Eiie Asp G_U Glu 

225 230 235 240 



Ala Set yly Thr Leu 3ly Ala 2.1a Sea: Leu ALa Ser Pbe Leu T-Us Glu 
245 250 255 



Avcf Tyr f?ly Anp Asp r^ly .Lis M-yi- Sex .11 a :U= *sp Glu Gly Glu Gly 
SSO 255 270 



Jl« yet. Rlu Veil arp r.yfl p.sp vbI plie val Ala Thr Pro He Asn Ala 



Glu Lyfi Gly Tyr Vcd Afip Plw Glu Val Str Ha Lau Gly His Gly Gly 
23fl 2 05 .3 00 



£is Ser Sar Val Pro Fro Asp Hi& Thr Tin- He Gly lit; Ala S^ii- Ql'-x 
305 310 315 325 



Leu Ho Tlir Gl_t Plie Glu Ala Aen Pio Pie Aap Tyr Glu Phe Glu Pile 
325 33fl 3-3? 



Anp A,:m Pro He Tyr Gly Leu Leu Thr Cys Ala Alii Glu Hi a Set Ly3 

Li4^ 345 3IiO 



PCT/iTSsnca/oiisits 



,'jer Leu Ser Lys Asp Val Lys Lv& Thr. He Leu Gly Ala Pro flit- cyt; 
355 350 355 



Pi-o A1-3 Arg .l.yp A Hp ...yn l.eil Val Glu Tj'r He SSr Aeil Glil Ser His 
370 375 ISO 



ftrg Scr ICi.1 Ij.C Arg Thr Thjr Gin Ala Val Aep He He fton cly 
36D 3<*b 40C 



fi'ly Vsl T,yn al a a nr. Alf: T,cn rro Qlu Thr Thr Ar<j Pile I^su He isti 
40G 410 415 



Hia Arg He Aan Leu E±a flf.t Vs.l. P.'lg C-l\- Val Ph* Glu Arg ash 

-IfHlJ 4>~D 4^0 



Ilt= GIll Tyr Ala. Lj'is L»b He Ala Glu Li'S Tyi' Gly TVL" Ely Lil-U SEE 
-40 443 



Lye Asn Giy Aep Asp Tyr Ho Tic Pro Clu Thr GIu Lev- Ely His lis 
4=b0 455 -tijij 



Asp Tl = Thr ffiii \.*v i!rg <3lTl Leu Gill Pro Ala Pro Lsu 3er Pro S^r 
4G0 470 475 4SC 



tter Gly Pro Val Trp Asp He Leu Ala GLy Thr He Gin Asp val Ph& 
4ES 450 495 



G^U Asil Gly Val Leu Gli^ Auji At;ii <31l± Clu Fht= Tyr 'Jal ThT ThF Gly 
500 Sft5 



Leu Phs Set Gly A3n Ti.r Asp Thr Ly.3 Tyr Tyr Tsp Aon LkiU Got LyJ 



5 so 



PCT,TJS2ftfja/onm 

525 



.'isii He Eyx . a .tg Pii& Val G^y Set" _le He Aap lie Asp Leu Leu Lys 
530 535 540 



Thr Leu Eia Bcr Val Asti Glu His Viil Asp Val fi'o Gly His Leu Ssr 
515 550 553 560 



Ala He Ala' Phe Val lyi Slu Tyr He Y*l isa Val hsa. GLu Tyr Ala 
5£5 570 575 



<21I}> HO 
^2H> 1.173 



b'is.ccha r onr,; est ce revi Ei i ae 



*aai* ens 

<:222v [I) . . {1473) 

stg ttc agg a.ta caa ctg iga act atg tec age aaa sea tec asg agt 

Mat Pile Arg Hb Gin Lhu Aig Thr Mai, Ser S&r LVi> Thr CyS Lya 5ir 

1 5 ..(1 15 

gut tac dda aag gag ttt gte agfc ttc tts aat age tea cac tct cct 

Aep TyjL" Pud Lyy Glu File Val Sor LtiU Asn Sax' Ser His 5ar Pro 



teie ca- a? a gtt cat aac ate aaa aag cat ctg gtg tea aet ggt ttc 
Tyr His Thr Val Hisa Aan He Lya Lys His Leu Va.1 Bel Aun Gly Pie 



aac gag ttg age gaa cgt gac -Gg nog get qgc cac gtc gca caa aaa 
LyS Glu Lgil Sdr Clu Atg Asp Scr Ttp Ala Gly Hia Val Ala Gin Iff? 



WO PCT.TJSi20rj4/fll 1 SS8 

'j , - - 

gga. aag tac tt. gtg aca aga a<?.fc ggc tct t;c att att gcg ttt gut 2' 

£ly Lys Tyr Phe Val TCbx Arg Aen Gly e-r Ear lie Us Ala Pile Ala 

<S5 70 75 SO 

^tt ggt ijqg: sag tqq gag cct ggt aaL eca ahz. gec att acg ggt guL £i 

Vdl Cl^ Cly Lys Tip Gin Dj:u Gly Asr. ?ro lie Aid lie Gly Ala 



t_a/J act: \}mi Lrj<j Ctjc r.jca. ttu agg att =.ag err. £iLL Let ana ags. gtc 

Eid Tli~ A=3p Pro aj.a ~,&.\] Zsrg lie Lys Pro Tie Sftr T.y;? Arg Val 

100 IDS 110 

agt gag asg ^at tta caa gtg gcyc ntij rrna ^ct tat ggt ggc ^ct ^tt 

Eer Gin Lyg Tyr Leu G-n Val Gly Val Git: Thr Tyr G.Ly Gly Ala lie 

115 130 135 

tgg cat zCA -33 ttt gat aag qat tttj gryc get gec gga aga citt ttc 

Trp HLb ssi- Tcp Phe Asp Ly3 Asp Leu Gly val Ala Gly Arg val Phs 

13 0 135 LiC 

gta asg gs.-c gcq aaa act ggc aaa tec att get aga ttg gtg gat :tg 

Val Lys Asp Ala Lys Thr <hly lys ser lie Ale Arg Lksli Val A&p Leu 

145 ISO 155 ISO 

aat age. cct ctg tta. aag att cct 3.cl ttg get s.tt j?at ctg gsc aci£. 

Asn Arg Pro Lei tsu l,ye He Fl-q Thr Leu Ala ri.le. T-Jis ii.eii Asp £xg 



gac yte. aaL Oaa. iai ttu gay ttt aat aga gaa act caa ctg ttg ccg 

Aap Val Ayu Gi^i Lye Phs Glu Fne Aim j^rg G1m Thr Gin Leu L5U Pro 
Iflrt 185 130 

S.tt gg- fjgt Ctcj Caa gas fiac aaa act <raa gcg aai act gaa aag gaa 
He Gly Gly Le-i Gin Glu Asp Lys Thr Glu Ala Lya Thr Glu Lys alu 
135 200 205 

ctt aa~ aac ggt gag ttt aer; tec? a;:^ aa= aeg ate. gta cag Egg ca~ 

Ile Aan Aan Gly Glu Wis ifcr ^ep: He. £,yg Ttr Jls Val Gin Azq His 
210 220 



cac yes gaa ctt ttg ggg eta ata gec aas gaa sta gec att gat aaa 72 3 

t*Hf, Ap; <Thi t.rii t^?u tsiy Ticu Ho Ala Lys Cl-Ji Leu Ala lis Asp Thr 



hi L ..„„ _ KWfii 

225 230 235 S-1 n 



att gaa gac att gaa gaa ttc gaa ttg =>^r. ntt tat gat cat is.t gca 

lie Clu Asp He <31*i App yh* U3.T; Lnu 11= Leu Yyx Aap His Asn Ma 
24S 250 

LC(J auL uta tfgt ggg the sac gat gag ttt gtc tte tet grrt cga ttg 

isr The i.,e.u tfly aly Pbe Asn Asp Glu Phe Val PJje &er Sly Arg L-sj 

2G0 263 27D 

gat aat LLy nud Lu L Lyi. LLti aL'u tea utg cac ggt tta acg ttg gcg 

Aidti Aan T,Ri] Th-r ,(| ? r Cys Fie J-Siir S-ar Mfct Hid Gly Leu Thrr Leu Ala 
275 280 2E5 

get g=e aca gas 2±t gac cga gaa tea gee att aga tr.g atg gee, tgc 

Ala Asp Thr Clu lie Aap Arg O.l.u 3er Gly lie Aug Leu Met Ala Cys 

230 29i 3D0 

ttt gal uiiL g*g £-tt ggt tea tec tcj gco caa ggtj gca gat tct 

FLa Asp Hie C-lv. Glu lie. Gly Ser Sir SCr Alu Gin (Vly Ala Af-T r.^r 
305 210 315 32D 

aac tte ttg cct ast sta etg gaa agg ttg Lcc aLc cty aag gey gac: 

Aen Ph= Leu Fro Aon Ilo Iiuu Glu Aig Leu Car lis lien r.ya G/y 7iSp 

ggt tct gat eg?, act aaa cct ttg ttt cae tcy gca ata t~g gaa act 

(Vly Ser ii.sp frln Thr Ly£ ?ro Lsu Pbe His Ser Ala lie L&U Gij Hir 

34.Q 3-15 3 50 

tec get sag teg ttt tte Ctt tea tct gat gut get cat gca gtt Ca~ 

«3r Ala Lys Her Phe Phe Law Ssr Sear Asp Val Ala His Ala \al Eri B 
355 360 355 

r.r.a aac tat gca aac aaa tac gaa age caa cac aaa c^n tee ttg gg^ 

Pro Acn. TyK Ala A3H Lya Tyr Glu Gin Ilis Lyfi Pro Lsu Lau 3iy 

37D r/!i 330 

crqt ggt ccc gta ate aay iitt sac tjcg aat caa cgt tac atg z.cc aat 

Gly Gly Pro Val Hb Lys lie Aan Ala Ann CTn Arg Tyr Hot Thr ASH 
39Q 3 f JKi 40 1> 



f ^ t J „ „ JT0/7fii 

tr.z. trc.a ggg ttg gte ttg giig aae aga Cta gUJ- yiljH get g::t Eaa gtC! 13. 

Ser Pro Gly Jjeu Val Ira Val Lys Artf Leu Ata. Glu Ala Ala. Lys Val 

405 4Z5 

cat ttg 235 ttg ttt gtc gta get aa, 1 : gaa tea cca tgc cgt tct aac 12 

Pre: TiRii Gin Ldu Phs Val Val Ala As:i .<isp Ser Fro Cyd Gly S<=i- Hir 
420 425 430 

ate gg^ ccf att ^tg ccc tea aag aca ggt bkCfa act eta qae ttg 1.3 

TTl o ftly Pro lie f.(?.u ft 1.3 Ser Lys Ttir Gly lis Arg Thr Ti^i j fcrv; t..o"a 
425 440 44D 

yyt aa.L uuL yLy LLy iiyii atg eat teg att iiyd ydy ^J"*- 1 yyL yyc tet IS 
fHy a.rm P-n Vr.l 1,pn flpr M<?- M-» r 7 fifir 1"! 0 PVrg Gin Thr Gly Gly Sft 
4G0 4GG 4&t> 

gca gac ctg gag ttc caa ate aag tta ttt aag gaa ttt ttt g&a 14 

Ala Aap L*iu Glu Phc Gin lie Lys Leu rh= Lys Glu Phc ?h.c Clu Arg 
17l> 175 ififl 



LilC iiltfL LCO rjilii LCL <JiilA &LL yLL tfLC Laa 

Tyr TAll Bar I la Glu Sti Gl-j I la 1^.1 Val 



cllO* 111 

-^ii> 4yo 

<213> FRT 



Met £he krg lie 3ln Leu fi^g Tlir Met Ser Ear Lye Thr Cys Lye Sec 



Apr, Tyr Pro T.yFi Glu PTis Val Ser Phc? .,=11 p.sn S?r Rsr His Ser Pre 



Tyr His Thr Val His Asn lis Lys Lys His Leu Val Ser Asn Gly Pine 
35 40 4E 



Lys Glu Leu Ser GLu Arg A££> Ser Tsp &la Gly His Val Ala Gin Lys 



Gly Lys Tyr Vhs Ya2 Tlir Aig Asn lily ser tier lie lis Ala Fhe Ala 



Val Gly Gly Lys Txp Gly Pro Gly Asn fto lie Ala lie rlir Gly Ala 



I-jif Thr Asp Her Pro Ala Leu Arg l1 = Lys Fro lie 3 el- Ly3 Ai-g Vai. 
100 105 110 



□ el- G1-.J. Lys Tyr Leu fila Val Gly Vifl. C"'J 'J.'hr Tyr fily Ulj" Ala lis 
115 120 122 



Trp HH a Revr Trp Plip Hfti r,yp r -=n Sly vai Ala Gly Arg V'lI rh? 

1?? 13D 140 



\'al Lys Asp Ala Lys Tkr Gly Lys S*r lit Als. Ary Leu. «x.l Ayp Leu 
145 LED 1SB 3.60 



A£-n Arg Fro Lou Lou Lya He Pro TIlu Leu Ala lie Hi a Leu Asp Al^f 
165 170 175 



Asp Vial Asn <PLq Ly3 Ph= Glu Pie Abei Arq Glu Thu Gin Leu Leu Pri 
iao 135 ISO 



11c Gly Sly Leu Gin Glu Asp Lys Hir Glu A.la I.ya Trr Glu r.yp Glu 
155 20D its 



„ ,. s „. -, _ JT2/7t;i 

lie Asr. Asn Gly Glu Phe Thi- Set lis Lye Thr lis Val Gin Ary Hia 



Hi* Ala Glu Leu Leu <3iy I.eu He Ala Lye Giu Leu Ala lit; Any Thr 
££5 230 235 240 



lie Glli Asp 1Z.-H Glu Ab|> Ph« Glu Leu Ha Leu Tyx A*p His Asn Ala 
245 250 255 



Jl-y rh™ :-,sm It" y lily File A?n Asp Glu Fhe Val Phe aer Gly £rg Leu 
260 265 270 



Aap Asn _iOU Thr Ser Cys Phe Thr 2er Met [lie tily Leu Thx Leu Ala 
jVJj 280 2fl5 



Ala Bap Tin- (j"y Tie ttsrp Arg Olu ser Sly Zle Bag Lsu Sat Ala Cys 

JifJO 2pn sod 



Phfe A&p KiB Glu Glu lie Sly Ser Ssr Set Ala Gin Cly Ala Asp flfti: 
310 115 sao 



Asn P3ie usu Pi'j iiiii ll« Lgu Glu Arg Leu Sex 11* Leu Lye Gly Aep 
325 330 335 



Gly Sfcl- Asp Gin Thx- Lyfi Pro Leu Phe Hie Ser Ala. lis Leu Glu Thr 
34,0 345 SE0 



Sar Ala Lya Sor Pho Pho Leu Sfir f!er *pp Val Ala His Ala Val His 
355 JCJ0 3SG 



Pxto AtiJi Tyx- Ala Aan Lys Tyr Glu Ser Gin His Lys Pro Lau Lat Gly 

3711 375 350 



WO 



(ily C!ly Pre Vfl.l Tift Ly<3 lift Arti AlK Asn R'n S^rcf Tyi- Mnfc Thv fi^n 
Ji;i> 355 400 



f.ier Fro tfly Leru. Val iie=:-j vsl Lys Artj Ala Glu Ala Ala Lys Val 
40E5 J10 -115 



Pti-o Llili Gin teu ?hu Val Val Ala P.sn Asp £er Fl-q -Zys Gly Cer Thr 



lie aly rro IlG lcu Ala scr Lya Tin.- Cly lit Arg Thr: Leu Asp Lsri 
4.15 :1;lC.i 44^ 



Gly Asci Pre Val Leu Ser Met Bis Ser lie iirg Glu Tiir Gly cly 3or 

150 455 J. = 0 



Ala Asp leu Glu PLie Gin lie Lys Leu Phe Lys Slu Plis Ph* Glu Ax-y 

465 470 475 4ftD 



'.Tyr ■I'hx eer lie Sin Ser GIm lie Val Val 

435 -190 



*210> 112 
=:211> 570 

<222? il)..(570) 
<400> 112 

atg gat gat aag aaa aea tun a^t a^a fftc act ttg a^a acc ttc aat 



Met Asa Asp Lys Lya Thi" Trp Ser Thr Val Tbr Leu Airg Till Phc flsn 



□ ag dtg gta acg tct teg fcta a~t yga tac tea saa A&i aLy y*L Liyu 
Gin Levi Ynl Thr Ser Ser Ley 112 Gly Tyr £er lys Lya Wet Asp Seir 



atg aat cac aac ttg gaa gga ae.L yug ggc cac gut; Sue agt gat atg 
Met Asi His Ly£ MtdU elu Gly A B n Ala G-y Hifc Asp Hie Hex Acp Met 



c&t at^ rjqa ^at gga gst gat acc tgt teg atg aat i^Hf uta ttt teg 
His Met Sly Ai'p Gly Atp Akj Ihi: ~ya £tir KuL Ayji Met Lei3 File Ser 



tgg tea tac aag aat acg t£t gie gtc ttt gaa tgg tgs cat ate aag 
Ti-p Scr Tyr Lys Asn Thr Cy3 Val Val Phe Glu Tip Trp Bic lie Ly^ 



lalu e±g Ei:t qg?.'. ii-g st.t r.hfl sgt tgt tta gca att ttt ggt eta < 
Tlir T.rii Prn R.ly T,<«i JJe TjUil Ser Cys Let. Ala lie Phe Gly leu I 



tar. c±c. tat gag t.sr. tr.a sag tac tgt gtc cat aag aga an* tta tec 

-lyr Le _ ,i Tyr Glu Tyr Leu Lys "lyr tl^s Val His Lys Aro. Gin Leu Ser 
IOG 105 110 

cag aga gta ttg tta V<1& &AL Uy£i L'jfc ctg acc aag a.ic aac caa get: 

Glil Ary lcu. LLu. Pru Aaa Arg S=r Lei: - l.1ir :,yg Tie AJ5H Gill Ala 
1.1 F ISO 125 

gac aaa gtg tec aat agL atL e'-a Lat ggt ttg caa gtg 33a ttc tea 

Anp Li= Val Sen Aan 3er Us Leu Tyr Gly Leu. Gin ve.1 Sly Fhe Ser 
■4-1.3 D 13 5 14 D 

ttc atg stu tiLg <JtL ijfca tt'j u.tg act tat aat ggt tgg tta atg tta 

Fha HiLt Leu Met Leu Val Pfce Met Thr Tyr &sr Gly Trp Le-.l Met Lett 

143 1=0 15B 150 

gnt gtc gtg tgt. ggg gca at a tng ggt aat tac aqc tgg tgt act teg 

An.a \»fll Cys Gly /Q a lie 'i'rp Gly Asa Tyr Ser Trp Cye ?hi* Sei: 
itil) 170 175 



WO 



t?t agt cct gag gat gnc age tec etc gec t-.yc tiiiL Lan 573 
Tyr S(Sr Pro olv. :ile Asp AS]? Sen Ssir Leu Ala Cy* iTHb 
J9C 165 



c210> 113 
*2L1=- 163 
■i2L2> PR1 

y«1-. flnp Asp T,y* Ly» Thr T'rp £e:r TS~ Val Th-r L^u Arg Th-r Phf* Ann 



ifln Leu \'al Thr iier Eier Leu lie oly Tyr Her L y p Ijy* 3 Ket A= P Ker 

20 25 3D 



MeL 2LSi\ ELd Lyi (4c L Glu Gly Aid. Gl* Hii ii^y Hii= Sui- J^jj H=L 

35 -10 1.5 



Hie Ket Gly As-? Lily Asp iisip Thu Cya 3er Met Jig-u Met lex 1 . Pfce 3el- 
5J 55 

T.irp Rst TVr T.ya J>an Thr Cyp VaT Val Pl"= Cflw Tf'rp 'li~p IT* a T"fi T,y.=t 
t5 VO 75 00 



'.itir I, en Hro <t"I.y Tie-vi i:le r.,eu Her f.^yc Lew Ala Ilo The Gly Leu Ala 
M-T. 9U «!> 



Tyr l^u Tyt Glu Tyj: Leu Lye Tyr Cys Val Hie Lye; Arg Gin. Leu S&r 
100 105 110 



Gin Arg Val Ueu lieu Frc Asn firg Set Leu Ear Lys lis Asn Gin fila 



WO 2IM4.W2398 
1-5 



-2 a 



12E 



Aap Lys Vai 3«r Asn act He Leu Tyi: Gly Leu Gin Vtl Gly Pluj Ser 
13 0 135 14 0 



Vhe Met Leu Met Leu Val Phe Met liiL Tyr Adn Gly Trp Levi Met Let 
145 150 lib lsn 



i "«fO. Yal CyVS Sly Ala He Trp Gly Asii Tyr Sti Trp Cyo ?,hx Ser 
1«S 17D 175 



Tyr Ser Pro 31 ti He Asp Asp iSar Ser Leu Ala Cys His 
180 135 



<210> 114 

<ailv L33E 

^312> EN* 

<213:> Sac char omycas uereviKiafi 



.-:J22-- [l)..(5B5j 
-.-.10 0> 114 

stg att eat ^do. gtt eta at=i tfce- aat sag unzi tgc caa cca a^a l_La 

Met lis Hia Ala Vel Leu lit- Phe Asm Lys Lys CyE Gin ?ro Atg 

15 10 J.5 

gtg aaa tte taC at?g r:cg gtc eac cca aag caa aaa ctg cUa LL\1 

Val Lys the r [yr Tlir Pro VblI Asp Leu Pi-o Lys Gin Lys L£U L^ll L^u 



gag cifba gLiii tii yaa ttg att tct aa.a agg a.ifc agr: gat. t-f t caft. arjt 
GlU Gin Val Tyr Gl-.z T,cu rLa Set Clrl £ig isn Ser agp p^e Qlji 3 OL - 



L.^L LuL tta gtC aog CfCi cca Lug ctt ctg tta age aat aau 4.1 Lit aat 1! 
Ear Pile: LUU Val Tin- Pxd Pio S«f l.eii ]fi5u Leu Ser AEI1 Glu Asm Aan 



sat gat yag gta aau a*it gaa gat att caa ate ate taL aaa aat; tsc £40 
Agii Asp Glu Val Abh Abu GZu Agp lie Gin He He Tyr Lys act. Tyr 

GG 70 75 50 



get aca eta tat ttc act tta ate gLy yat gat caa gaa tea gaa ctg 23 3 

Ala Til-- Leu ryu- Thr Phe He Val Aep Asp Gin Glu Ear Gin Leu 

S5 90 55 



gec ata tta gat ctg att; £s.a act t^t gtg ga^- tea ttg gac cgl tgt j3S 

Ala I La LfiU Asp Lt3U I Its Gin Phe Val Glu Ser I»iLl Asp Axy Cyu 

100 105 HQ 



ttt ac;t ga& gtc aat gaa ctt eat ttg att tt" aac tgg caa tst ttg 3£4 

Phs Thr Glu V*l Asjl Glti Leu Asp Leu He ?he Aijii Tip Gin Thr Leu 

115 120 12S 

gaa =g- gfcs tta qaa gaa ahc: ctg catr qgg g^c afr.g qfcc att gaa aca. i3 2 

Glu Ser Vsl :<e=u Glu Glu Val ain CTy Gly Met Val He GJ.u -fire 

130 135 140 

a^- gtg fric T(g?3 et* gtt g^t- t.nti qtt gsr: g=a r.tc f?f?c p^s get J " rt[J 

AE-n val Aan Arg He val Al* oar val Asp Gl-j. Leu A,sn Lys Ala Ala 

145 ISO 15 5 160 

gag tec ana gat agfc aaa att gga aga. eta aog tec act gg^ ttt gga 523 

Glu Scr Thr Asra Eer Lys lie Gly Arg Leu Thr Rftt Thr GLy Phe Gly 

1Gb iva 17* 

agt; gca uta una yUy ttt yut caa gyt! yya ttt gtrti c;iu tgq yea .n^jy. 57S 

Shl Ala Lst.1 Gin Ala Phe Als. G1k Gly Gly h>h= Ala Gin Trp Ala '.Llir 

iea 1S5 lso 

ggg. caa taa 535 
Qly OiiL 



-;210.-* 115 



*211> 194 
<212> F?.T 

-:213?- S atili wsmyces cerevisiae 

.j4(](]> IIS 

flit He Hia Ala Val l&u lie Fli*! Auji Lys Lyt! Cya Glii Pro Aix; L^ll 
15 10 13 



Val Uys yhs Tyr '-ihi: tro Val Asp Leu Pro Lys Gin Lys Leu lien Leu 
20 25 3d 



Glu 31-jl Val Tyr Glu Leu. lie Ser Sin Ai:g Asil Sen: flsp Pile Gill SeL" 
3S 40 45 



ser Ph.e Leu v?.l Thr Pro Pro Bsr Leu Leu Lea ser Asn elu A5n Asu 
so J=5 eo 



Aisn Asp ~lu vol ftisn A.an Aap lie Gin lie He Tyr Lys Asn Tyr 

65 Vb SO 

Alii Tin- Leu Tyx Phe Tlix" Ph«5 He V*l A*>p S&p Gin Glu G.Lu lieu 

£5 30 5!? 



Ala lis Leu Asp Leu lie Gin lln ?lie V^l Glu Seoc Leu A^p Auy Cy& 
100 105 HQ 



Phe Thr Glu Val Aeii Glu iiCll Af?p Le"J He Phe Acn Trp Gin Tlir LfiU 
115 130 12E 



Gin Si^.r Vsl Tffl] Gin Glu 11* Wil G1~i Gly Kly Wet Vfll rle '<"}ir 
1JQ 135 140 



WO - IV2 J:«*c PCTYUS2M4/01 1 m 

T-DTi VeI Astl Arg lis Val Ala Geir VaZ Asp Sin Leu ten Lys Ala A"l.f> 
145 150 1 >5 1G0 



Glu Ear "hr Acp Ssr Lys Il2 Gly Arg Leu Thx Ser Hir Gly File Gly 
165 170 17S 



Her Ala Leu Sin Ala i*he Ala Gin Gly Gly Flit> Al= Glu Ttp ftla Thx 
1.SP 185 ISO 



*zlo? 115 

<211> 103B 



^^;a 

ssccliaronyces cerevisiae 



i-22 1> CDS 

[IK . fiaSS) 



<4C-0> 116 

F.tg gaa gca cat aac caa ttt tty aag act bic uaa aii yaa ti^b oat 
Met Glu flla 3fi? ^PH (Jin Vhe T.y=! 'i'hr Wif? Gin Lya Arg Hia 



yat atg aaa gaa get s a ** ^3 gay ate ctt ttg aty gaa aati a.gc 

Asp K£- Lys Glu Ala Glu Lye Aep Glu lis Leu Leu Met Glu Aen 



cgt aga ttc gtg atg: ttc ce~ ate a^.a tac cac cyaa. s.fcc tgg get qc~ 
Atg 3xy Pbe Val Wet ^fie Pro Tic? r,y? Tyr Hn..i fij.u lie T^p Ala Ala 



tac nag aa.g ritt qna qcti tcr ttd tgrj net gcg ga;i gaa atd gta tfcg 
Tyr Lys Lys Val Glu Ala S^r Phs Trp Thx Ala Glu Glu lie Glu Leu 



WO 



PCT.ussftfja/oiim 



get aag gac act gaa cat ttc caa aea ttq Act gat gar cag aag add 
Ala Lj r B Asp Tlir Glu Asp Pbe Gin Lys L<au Tjr Asp Asp Sin Lys Tlit 



tac ate ggt sine- ttg tta gec itg Luc att tct. ret gad aad dtt gtn 
Tyr Hi? Gly Asn Leu Leu Ali Leu S&r lis S-ar Her Asp Aen Leu Val 



aac aag tac ttg etc gaa aac ttt tct gec Saa ttg 0?a aac npt g.aa 
Abu Lytj Tyr Lsu lie tilM Asu Phs Ser Ala Uln Leu Gin Asn Iw Glu 
100 105 13.0 

ggt aag &gt ttc tac ggg ttc osia att atg atg gaa aac ,^tc t*c- tct 
Gly Lytl Sbj. Phe ^yr Gly Pte Gin He Met Met Qlu ASQ He Tyr Ser 
115 120 125 

gaa g-t tac tec atg atg gtb gat gec ttc? ttc aag gac cct aag aac 
Glu Val Tyr Seir ^S<3t Met Vz.1 Asp Ala. Phe Phs lf/3 ^sp P^n ;,yei Asn 
131 135 140 

ate r:cl - . etc. ttz aag ga3 att gsc sar ttg tct gas gtc ^ay ^at 
Xle Pro Leu. Phs Lys Glu He- Ala Agn Lou Pro Glu Val T.yri H-'n r.yn 
245 150 155 1G0 

get g;~ ttc ate; gag aga tgg e.tt te-j u«.U £jcil gac dye ttg tat get 
Ala Ala Phe He Glu Aug Tip He Se* Ann Asp Asp tar Lq-j Tyr Ala 
165 170 175 

gaa aga eta gta gca ttt get gca aag aas ggt att ttc caa get ggt 
Glu Any Luu Vdl Ala Phe Ala Ala Lys Glu Gly He 2he 3ln Ala aly 
ISO 165 1&0 

aac tat get tct atg ttc tgg tt<? act gac aaa iag att atg eca ggt 
Asn Tyr Ala Eor Met Phe. Trp k?4 Thr Asp Lys Lya He Met Pro Gly 
105 20Q 205 

tta gca atg gec aac ?ga aar ate fcgt £igii tau ti$a yyt yiiu LatJ act 
Lfiu Ala Met Ala Asn AEg A?I1 Tie f^yp Ai-g Anp ftrg fily Ala Tyr Thr 
210 21D 



gac ttt tea tgo L~g Cta tt~ gec cat ztg a.ga acc aag cca aac CM 



720 



WO PCTYUSMfJ-J/Ol 1 SS8 

Asp Pku 3t;f Cys Leu Leu Phe APa TTH j 7 eu Arg Thr Lys Pro j^Rr. Prs 



aag itc ntt gnu aa.a ate att ace gaa gec gtg gaa att gaa aag yii 

Lys lie lie Glu Lye lie He Thr Glu Ala Val Glu lie Glu Lys Glu 

245 250 JH R 

tac tac tea aac tct ttg cca tfti: gaa aaa ttt ggL dbg gut ttg ai^ 

Tvr Tyr Ssr Ash ££t L^ll ?ijo Yal Glj 1-yM Fhe Gly Met >iep Leu Lys 
260 265 270 

arre £.t. cac acc tac at^ gaa ttt gtc get c|&C ggt Ota LLbi Jas yyt 

ser He Hi a Tilt Tyr i1j Glu Pliti Val Aid Ady Gly Leu Leu Gin Gly 

2^5 26f) a(?>5 

ttc gg. aac gaa aaa tac -ae ase gc-2 gtc aac cc& ttc gaa ttc a.zz 

Pho Gly Aan Glu Lya Tyr Tyr Asn Ala Val Ask. ?ro Fhe Gl\l Pile Ket 
230 235 30!} 

ijiiy sj-i- crt:: gc:t accr cct ggt. <?sg acr; ace ttc ttt. gaa aag aag gtt 

filln iPp Vb.1 TV- Ala Sly l.ys TT.r En fllfc PilS Glu Lya Li-d Val 

5P5 j 10 3.15 330 

tec gac ta-r: raa aag gec agt gec atg tct aag rcc gee ace cca tec 

,jer Asp '.I'yr 'jIq Lys Ala be^ Asp Mat 3ar Lys 3*:? Air. Tiir Frts Ser 

325 320 335 



sag gaa att. aau ttt gat- geit gac tt= la* 
LjjiJ Gil Il-u A£su Plic Aau Aap Aap Ph-= 



<210> 117 

tsin.-i 3i(j 

■.-.2:1.3* Pk'r 

■?213> Sacuhaji-urllyce,^ ^eu'ev-ifiae 

<.40Q> 11V 



Wet Glu Bl; Hie AOIl Gin Phc LCU Lys Thi rho Gin Lya 31u Arg Ilia 
.1 b 10 15 



WO 



Asp Met Lys Glu Glu Lys Asp Glu lie Le-j Leu Met Glu Aen Ssr 
20 25 30 



Arg Arc Phe Vail HeL PL*; Pjtl> IJ.e Lys Tyr: 1-Eis Gin lie Trp Aid Ala 
3 5 4 0 45 



Tyr Jjys Uya val Glu Ala Sei the up iiir Ala Glu Glu lie G!lu Leu 
5 5 55 60 



Ala Lys Asp l"hr Glu Asp Phe Gin Lye Leu Thr Asp Asp Gin Lys Thr 
G5 70 75 SO 



Tyr He Gly ji_sn Leu Leu Ala Leu iS-sr Lis £>er fter Asp Asn Leu Veil 
B5 3C E>5 



Asn Lys Tyr Leu He Glu Asn Phe scr Ala r Ala Leu Gin Acn pro Glu 
ICO 10£ 110 



Gly Lys Ser Pne Tyv C-ly Fhe Gin He Met Met Glu Asn He Tyx SeL" 
115 120 125 



Glu Val Tyr Sejr Met Met Val Asp Ala Pile Fhe Lyg Asp P-o Lys Asn 
130 135 140 



He fro Leu the Lys Glu He Ala Asn Leu tro Glu Val bye His Lys 
145 150 155 ISO 



*1.cl ?l3 Ptie He G"lu hrg Trp I].h Ser Anp P.sp Ber T.eu Tyr- AJh 

165 170 175 



Glu Arg Ltrn Val Ala Pho Ala Ala Lyo Elu C-ly He Pl:c Gin Ala Gly 



WO 

180 



13 5 



PCT,TJS2ftfja/oiim 

1 90 



Aon lyr Ala Eer Met Fha T~p i^u rjl~ Jiep fcys 1,73 lie Met PL'O 3ly 
195 500 205 



Lfiu Ala Meh A.-.? p.?ti A-rg A.-Ji 1 .He dy.S Arg Asp Arg Gly ALa Tyi" Tb.~ 
210 215 23 0 



Aap Phe Hy=i T.p.i] T-fiu P>i(=: AT 3 TT"i p ■ ,p.n Thr Lys P^o Aen ?ro 

3^!> 230 235 340 



lye Lie lie Glu Lya lie lie Thr Glu Ala Va.L lV.u Tie LtIit Lye Olii 

245 250 255 



Tyr- 1/r Scar Ash Ssr Leu Puo V<0, $lxi Lye Fhe Gly Met Asp L2U lay 4 
3^1) liCS 27Q 



Ssl- He Hia Tbr Tyr He Glu Pile Veil 7ila 7i£ip Civ Leu Leu CLn Gly 
2?S 230 2S5 



£hp ivly ?.flrn <^V.i Typ 'iyr Tyr AStl Ala Yal ASn P^o Phe Glu Pile Met 
^30 235 300 



filu Aup VaH. Ala 'Ilu- Ala L-ly Lys Thr Thr Fte Pie Glu Lvs Lye Val 
j'JSJ 310 315 320 



Ser Aep Tyr Gill Lye Ala £Cr Asp Hit Scr Lya Ser Ala 'l?ir fro ,5er 
325 .V3[> 33ii 



Lys Glu lie As;n Phs Afcf Asp Asp Phe 
343 345 



WO 



PCT,TJ5i2nfj4/0llS»S 



<210> LIB 
-:212> HMfe 

<213> Ea^ijli-SitouLi^^y yerevisiae 



*.220> 

■=221> CDS 

<r222> (1) , , <35C] 

-400> Lie 

atg t« cag ata gcs caa gaa ihml yLy age t-La ag.d ciau yet: agy 48 

Mat Gllil III? Ali Glcl Gld Meh Thir Val. Sfir Lhu Arrg A Fin tia arg 
1 5 HI IE 

sea caa ttg gat atg gtc nat cag rag eta gci tiit ttg cac aaa c;aa 9ti 

Tlir GJLji L-u Aap Met Val Asn Gin Uln Leu Ala Tyr Leu Aop Arg Cln 

20 25 30 

caa ftiis ctt get ga=. fchg aca Fag aaa gas. eta gag tct t<1- <.■■£<& ii'jij Hid 

GIul Lys Lsu .-.Is Glu .Leu Till" Lya LViJ Glu Leu C-lu Sur ISr Pru Tlir 
3 5 40 IS 

cm ao.s. al-.a -^q sc(s t-.r:t- -gc ggt. aaa teg ttt ate tta cf.g gat a*i^ 192 

A-pp T,y ; ; V.?.l 'I'L-p Arg S>i33C LV& Gly Ly s Ser Ph- lie. Leu Gin Aep Lys 
55 £>0 

tec aaa tac gtt aat gat tta Lcjl cjL gee ga:i =u:t gtt cht. r.tg gat ;>4rj 

£er Lye- Tyr Val Asn Asp Leu ser H. J .a Ala CLln Thr val i,*an i^i ^sp 

es 70 75 E0 



aga a-^ uca tts. aag uLu i^ug nag LtEie tat fcta gaa act act get 

Gill Art' Lys Tllr Leu Lya lie Lyp f.,y« Apn Tyr Tpeu dlu Thr Thr Val 



crss aaa aca ata gas aat eta sag rjt?a ttg a_tg iag aat has 
Glu Lys Thr lift Asp Aeh Lsu. Lya Ala Leu Met Lye 
100 105 



•-210> LIS 



WO PCT.TJSi20rj4/fll 1 SS8 

<r213> SacciiaroniyceB cerevisiafi 
<4UDv 113 

Met Ser Gin lit Ala GIj Cllu Mrt; Thr Val Ser Leu Ar*j Asn Ala An.-g 
1 5 10 15 

Thi: Qln Leu Asp Met; Val Atari Gl_u Gl^i Lyu Ala Tyr Leu Asp Arg Sin 
20 X';, 

Ulu Lyd Laa Ala G±u Leu Thr Lye Lyo clu Ldu Glu vy:c Pro Tfcx 
35 40 « 



Asp Ly.=? Trp Arg Ssr Jib <3ly Lye Sea; Kvs lie Lau Gin Asp Lys 

50 55 60 



Rfir -..ys vyr Val Asn Asp Lau Sar His Ala Glu Thr Val Lau Leu AFip 
(J5 "7!) 75 Cto 

Gin Arg Lya Hur Luu Lya He i.yi? J,ys Asn oyi: L&u C-lu Thr Thr Val 

30 $5 

Glu Lys TLf I1b Asp Ann LCU Lyo Ala LCU Met Lys Agn 
.LfJL'J 105 

-=210s 120 
*211> 

<212> DM7i 

p.iccharomycca eersvisise 



■5221? CDS 



wo xifimmn 

<222> (1) . 



mint,! 



--.400? 12 1> 

afcg aat £ga afct caa gtg gac ate aat cgt ttq ^aa a=.g gg3 gaa gtc 
M^t Glly I le :jln Val Asp He Asn Arg Leu Lys Lya Sly Glu Val 



agt tt = ggt ace tea. att atg gnc gtg asa tfct s*g gat ggt g-g ata 
eer Liu ely Thr Srst )] e wet va.1 Thx Piie Lye Asp Gly Val lie 



vta ggt act gat tea cgt aci arr art ggt g-g tac e.ta get aac cgt 
Leu Gly Ma Asp flcr Arg Thr 'i'hr Ttir Oly Ala Tyr- lie Ala Ami Ar^ 



gtg aca gat iaa tta acg aga gta oat ;jac aaa ath tgg tgt tgt agg 
Val rin- Aug Lye Lfii] Tt.r Arg Val Hie Asp Lye He Trp Cya Cys Arg 



tec n^it tct ejea god g*(J tug crac gcg axt gec gac >?.Li yLL tiEitr ha? 
Ser Gly Ser Ala Ala Asp Thr nt-ri Ala lis Ala Asp Us Val Gin 7yi 



cat ttg gaa tta tat act t^3 caa tat ggt iieu ueu tec aca gag art 
Jis i»su Ola Ldu Tvjl- T£il- Ser Gin ryr Gly t*ll- Pro t"v Glu lifer 



get gco teg gtg t*c. saa qaa r.r.n tgt tac gs.a aat aaa gat aac otL. 
Ala Ala Seu Val Fhe Jjys \ilu Deu Cys Tyi: Glu ?,bq Lye ALip Atn Ll!\i 
100 105 110 

act get ggt at a att gtg get ggt ta~ gat ejsid =.a,a aac a as. ggg gaa 
Thr Ala Gly lis :rii,= Val Ala Oly Tyr Asp Aep Lys ASI1 Lya Gly Glu 
3.15 120 125 

gtn 'j-at act. titt cca ttg ggt ggc tec gtc cat asg ctg cct Lai li<jij 
Val Tyr Thr 11= P-o Leu. Gly Oly Ser V=.l. nis Ly3 Leu Pro Tyr Ala 
130 135 140 

Bha g-fi gga tct ggc tct act tt<J ata Lab ggg tat tgt gat aaa. :.ac 
lie Ala Gly Ser Gly Bar TJix Phe He Tyr Gly -E-yr Cys Aap i,y B Asn 
145 ISO 155 let? 



wo mfumziw 



ULt aga gaa aLg Lea aay g^a gaa =cc gtii gat ttu aLa o..ag cat 

Phe; fc-g Glu anil Met S=.r Lys Glu Glu Thr Val Asp ?he He Lye Hi a 
"(55 170 175 

teg eta teg cja gee att aaa. tgg ga.c gga tc;t tec ggz gcjt gtt oitii 

&er Leu Eer Gl:i Ala. lis Lys Txp Asp Gly E-ir Sir Gly Gly Val 11= 
1SD 165 130 

aga atg gtt get ttg aca get get gg* gtg gaa. cgt ttg ata ttc; tar: 

Arg Met Va± Val Leu Thu Ala Ala Gly Val Giu Arg Leu He Phi Tyr 

135 200 205 

cct gat gaa rat gaa caa eta taa 
Pro Asg) Glu Tyr Glu Glu Leu 
210 21b 



-■:"10j. 12.1 

■:SU:- 215 

<212> PET 

<213> Scadhtr-i+uyiiia ( 



■ziU<i> 131 



M^i-. r^hiTi t3ly t;,? i^lr. Val A=p Hp Asn Arg L=u Lys Ly3 Gly Glu Val 



3e=i: Leu Gly Thr &e=r lis Met ftla Val Thr Pile Lys As^> G'^y Val II- 



Leu Gly Ala A£JJ> Ser Arg Tht TLr Th~- Gly AIei ™yr Tie Al^ Asu Arj 



Val Trn? T,en Thr Arg Val Hlo Aap Lya Ilo Tip Cys Cya Arg 



Ssr Sly Sar Ala Ala Aup Thr- Gin Ala He Ala Af>r> lis Val Sir Tyr 



Ti 75 BO 

Vto t.e-ii fil-n r^-.i Tyr "Ern: Gin Tyr Gly \Clr ?ro S=tt "JJJur Ql u Ihr 

85 90 3JE 

Ala Ala Bcr Val Pllje LyS Glu J.,ru Cyfl '.yi: 31 n Asn ]',ys Adp A£H I^u 
100 105 no 

"hr Ala Gly lie lie Val AlA «1y 'Tyr Asp Aap T.yp a^n. Lys Gly Glu 
115 120 125 

Vil Ti'i' Tht He t>ro Leu. Gly Gly Ecr Val His Lys Leu Pro 'Jfyr Ala 
130 135 liO 

lie Ala Gly ser sly Set- Tin- ?ta He Tyx csly 'iyi: Cys Atp Lys alsii 

145 150 160 

tfrte Arg Glu Aen Met Ser Lys Glu Glu Thr Val Acp Tho He Lys Kia 
1G5 175 I7ii 

Ecr Lfill SGt Uln Al a 71^ Try* Trp A-?p Gly Ser Ser Gly Gly Val He 
ISO 135 150 

Arg Hit Val \U1 L^u ■m-r Ala Ala Gly Val Glu Ar^ Leu lie 3he Tys: 
200 205 

rro Asp Glu Tyr Glu 3 In Leu 
210 215 
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<:210> 122 
',2ll> 590 
*;2l2> DHA 



3accharc.Tcry--=es cerevieiao 



-^2 0^ 

*221> CDS 
■:4trj> "|:>2 

liLh fcg:: Eujt agg atn etc ttg tec ggt "La gtc gga ctg ggt got tjtjt 
Met rys Spr &-ng Tb Tieu Leu Ser Gly Leu Val Gly LSi Gly Ala rtly 
15 10 15 

act gg= tta ad<: tat ctt ctt ttg aac aas cat tut cca a-cg ua^ tiLu 
Thv Gly Leu Tlxr Tysr Leu Leu Leu Aati lya Els 5er Pro Thr Gin Tip 



att gag aca cct rat cct acc cag aa.£. cct ^at agt oat att can- 

He Glu Hir Fro Tyr Pro Pro Hit Gin Lye Pro Aen Ser A-sn lie Gin 



zct r.s~ tct ttc aac gtc gat cct tec 3133 ttc t.^c 539 tat ggt ttt 
i.ier ni? 5er Fhtf Hsn Val Asp ?ro Seu Gly ?hs Phe Lys T^x Q\j Pluti 



cct ggt ccg att cat c-^t ctg sao a;ic egc gpp. gag ^.tt ate tea tgt 
rro Gly p-a zle nip R;sp ',fat r;ln Asn Arg £lu <ilu ehe He s=r eye 



Lac (uij Jtgu ujj act caa. aat cct tat tgg gtc ctu g=jr.i cat ut~ aeg 
Tyf Jv;n «irg Gin Thu Clxi Acn ?ro Tyr Trp Val L=l] PI it fTi T>.r Thr 



csa gaa tda ttcj net gca. agg aat get gac! uga auu. aac tec ttt t~C 
Pi-d Gl-j Ser Leu Ala Ala Arg Asn Ala Asp An^ Lye ADn Scr Phc rhc 

ICO 105 110 

asg gaa git gaa gr.a att «a gaa aag ttt aga ggt saa eta aga gar 
Lya Gl-j Asp aiu Val He Pro Olu Lys Flue Arg Gly Lye Leu Arg Afip 
lib 120 135 



ta= ttt agg teg ggc tat gat cga gga cat caa tide r-cs. get gca gac 432 

Tyr Phe Arg Ssr C3"y Tyr Asp Arg Gly Hid Gin Ala Fro Ala Ala Asp 



WO 2IM4.W2398 
130 



135 



140 



gca na ttt Cct r.fiA «ag cfe« atq af^T- g^t: aea the ta? tta tec aat 430 

Al= Lva Plie eln yln Ala Met Asp Asp Thr Fho Tyr Leu Ser Asm 

345 150 15S 160 

Eit-.g t.q- r.r.h paa gta gga gaa ggt- ttr aat aga gaci tat tgg gcg dat 528 

wet. f^s Fro filn Val Gly 3lu Gly Phe Asn Ar^ Asp Tyic Trp Ala His 
1SS ^70 176 

LLy yjy Li_L _yt agy yya ttg aiJi aay aaa tat aaq agt Cfta aga 576 

r.Rii ^ eye Arg sly Leu 'itir Lys Ly.s Tyr Lys 3sr Var. Aug 

180 1S5 150 

ate gtg act ggt cca ttg tat eta ecc aai aag gat nr-e ata gat aa.t G24 

lie Val Thr (31 y T-r-n T.sn Tyr r.tm Pre* J,yg Lys Asp Pro lie Asp Asn 
195 MO 205 

ass tLi aar gtt aat tat gaa gtt at3 gss aat cca. ccc age att get 1572 

Lye S\jft Airg Val ^en Tyr Glu val lie Gl.t flan Pii-u Pt-u s=r life Al * 

210 215 ?.1D 

gtt cca acg sac ttt ttt aaa ttg att gLL yea gaa. yua mia aca gee 720 

Val Pro Thr Hie; ?hc rho I//ti Leu lie Val Ala Glu Ala fro Tlrr Ma 

225 22 0 i.^ 2<±0 

**r. r.r.-. get aga gag gat stt get ^tc ttt gta ttg cca aa; 75,a 

Asn Ala AT3 Glu A^p He Ala Val AH= Ala Fh<= Val Pro Asn 

245 250 255 

ga.= o?g eta tea aat gag aeg ana ttg act ^nc ttt gaa gtt cct ati SIS 

(ilu Pro He Her Asn Glu Th~ Lys Lsu Chr Asp Phe Glu val Pro Ha 
260 2£5 270 

gat g?t tea gag aga agt ict ggs eta gaa ctt etc eaa aaa gta sta a 64 

AGp Ala LCu Glu Arg 2er Th" Gly Leu Glu lieu leu Gin Ly£ Val Pro 
275 280 2B5 

cct t=a asg aag aag gca LLi t^t: aaa gac gta aat tgt caa att gta 512 

Eeo S«r Li a Lyd Lyti Ala Leu CyE Lye <il.-.i Va.1 Ann Gin 11= Val 

2 SO 2 95 2 00 
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gtg aga gat. ttc t"X aa- gcg gcg itc qq« caa r.cg aaa gat gtg = ?ia pi 

Val Ang Aap Phe Bar Asn Ala Ala ll& Lys Gin Ser Lys Asp Val bys 
305 31D 315 320 

tin ccl-. a^t ecu aaa aaa agg ;=at: hga 9: 

.i en Leu ^ra Mm l.yg f.ys ^.rg A^n 

32t> 



■t2I0> 123 
<2I2? PRT 

•=313 > gacchsru:iLyuKE3 <: erev i b i ae 

<400> 123 

Ket Cyi-J Ser Arg lie LfSU Leu Ser Gly D<au Val (Sly Leu Gly Ala 3ly 



rlir Gly Leu Thr Tyr Leu Leu Leu Asjl Lys IHis Seir Pro Ttiir Gin Us 



lie Glu. Thi- Pro Tyr Pro Pro Tin.- 21n Lye P-q Ash Ssr Aen Tie 3j,n 



■ HH.p j,=r Phe Asn val 3 B p Pro yer Gly phs Phe Lys Tyr Gly Ph? 



Pi:^ 31. y ?rc He His Ae-£ Leu Gin r^n Arg Glu Jl-a rhe He Stir Cyc 



Tyr A^r. J.irg fill 3 TbT ?31n Ipn Pro Tyr Trp Val LfrLL Glu His He Thr 



Pro olu Ber Leu. Ala Ala Arg Aan Ala Asp Arg Lyei Aan 3er Phe Phe 
103 1D5 110 



WO 



Lye v3Lli Asp Glu Val lie Pro (ilv Jjys Whr *rg <|=ly Lys Leu Ai:^ Asp 
115 120 125 



Tyr Sac: Ajjg Sur tsr.y uyr Asp Arg Gly His Gla Ala Pro Ala Ala Asp 
1311 135 140 



Ala Lys Phe se_L- Glii cln Ala M.jt Asp Asp Thr Phe Tyi~ Leu Sar Asm 
145 isn 155 ISO 



Ket Cye Pre Gin Val Gly clu Cly Dhc Asn Arg Aj?p Tyr Trp Alft. His 
1S5 • 170 175 



Teu eiu T*r Pile Cya Ary Sly Lew Thr Lyc Lys Tyr Lys ier Val /vrg 
IS J 185 n "U 



11? Val Thr Sly Pro Leu Tyr Leu fro Lys Lva &ap Fro lie Asp Ann 
1^5 20Q ?.ar, 



hyi Pko An-o V=il Asn 'iyr elu Val He Gly Asn PrD Px-o tis-u lie Ala 
S.I fl 215 



Val Thr Hn.n Pfre Ph? Lya Leu He Val Ala Slu ftla Frc Thr Ala 

a as 230 235 210 



Aari Prn Ala ^lrg (Jlu n e Al a vs.1 Ala Ala fhe Vpl Jjeu Frc Asn 

245 ^50 255 



(Jlu Prrj lie Ser Asn tiiu Tht Lyf; L^u Hir Asp Phe Glu Val Pro lis 
230 265 270 



Asp Ala LCll Glu Ary Sun- Thsc Gly Leu CU\i tan Leu Gin l\yp Val Fttd 



Pru Sir Lysa L^a Lyij A]. a leu Cys ~Lys Glu Val Zisn Cyn Gin lie V=i 
3SO 29G 300 



Val Arg Asp Ph& Set Asn Ala Ala. He Z,yn Gl^i Sett- Lytj Aep Val Lys 
305 310 315 320 



i Pre Pro Pto Lys Lys Axy Akji 



<211> 260 
<212* UNA 

<2I3> Efl.GGliarC'YiyiiQy ezirc-iv-iaiae 



<221> "BE 



(1) - 



<4M>v 124 

f.tg £;g cE.t tt=. gec ges g<aa gag 3&L <aoL Lgg Sut ccg cat B.tt tea 

Met Pio Hi£? LSU Ala Alii Glu Ala Hia Tlrr Trp fro Prey Us tier 

1 5 .ID 15 

cat tiB aca ctt i.cg att ccg cat oca acid gcg y^a cat: cyg cac gta 

Hi& Set 'l"hr LiU SCr Ili Pre His Pro Tbr ?ro Slu His Arg Hit Val 



ttt csfc asj ^gg gac gtg aag aau ayg &ac ga.a gaa aaa ggc aat 
Pbe Lys Lys Asp Val Lys Asa Lya Arg Am Glu «1.n T.ys Gly Assi 



sat tta etc tat gtg tt.i ttt. nga act &cg gtg at*i aarj age teg t-c IBS 
Ann Lou Lou Ty_~ Val Lrh Wie Ar-q v:hr 'Itir Val ile Lys Sbl- Ser Phe 



cga tea eta agt acg gec gga ayu gag rt-.g ttg 7-.hr. gtrt gtrr ci-.t caa 240 

Arg Ser Leu Ecr Thr Ala Ely Arg ei-j i.eu Leu JPTio Val Val His Gin 

5 5 Vtl 75 ac 

ygg eac a.k.is ^ge licc ggc- etc ate gtc tLC ate ata tgti tgg agg c-l^ 2ea 

Gly His Hp. filly Thr Sly f.Ru lie Val Phe Tie lie Cys Tirp Arg Lfcu 

D!5 90 E>5 

tge ttg aga ttc tgc ?gg gtg ago LLc cag gtc acg g~c tao gg:) 336 

Cys Leu Aig Flit L^u Cyu Any V;il Ssr Ph5 31a Val Val 'Xyir (ily 

iog in,o 

ggg ijge; agt cgc atg tct g=g tga 3 SO 

Gly Ar 3 Sei" Arg Met Esr Ala 
115 



■=£10=- I2D 
■;211> 11? 
<212s. ■PUT 

•r^l:!:. L-acctoromyC&s c!<rrG->z.eiae 
<400> 125 

Met Pro His Leu ala Jila Clu His Thr Trp Pro Erp His ll& 

lb 10 ih 

His Sar Thr Leu Sear He Fro Eia rro Thr Fr-a sin Hi* *rg Lis wal 
20 25 30 

Fiiei Hi3 Lyg Lye Asp Val Iiys ftsn Lyy Axsj Ap:i (ilu Sl« -jys Gly Aasi 
SB 40- +S 

Aan LiU Leu Tyr Val &eu Phe _a.rg Thr Thr Val lie Lye Ser Phu 
50 55 £0 



Arrg Ear T..H-1 flp.r Thy Ala Gly Arg Glu. L=ii Lsu the Val Val His Gin 
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55 "i (3 tZ no 

Gly His Zla Gly lUr Gly Leu. Ilt^ Val Plue He lie Cyti Tip ftxg T.ru 
eB 50 q.": 

Cys Levi Arcf Phe Leu Cya Arg Yal Ser Plio Gin Vol Tiir Val Tyr Gly 

100 105 110 

Gly Arq Ser Arrr Met S<sr Aid 
115 

126 
1071 
UJSfA 

sac char Miyces ser^iMse 
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<22l> CDS 

<2i2^ (i) , .fio-n.} 

<400> 12S 

atg tta aaa gtt cct ttg agt gat gt^ cLt Lua. my any i-.Ucj ctg ttt 43 

Wet Leu Lys Vfil Pre- Lea Sor Asp Val Leu Ser 3ln J.yr Mnt TlCU ?'1C 
15 10 1G 

tts. a 9 9 agt ttt aga tat ttt cat. tgc a.ca aaa. tac t~c age dga gac 9>5 
Leu Lys Ser Phi Arg Tyr ?h& His Cye Hir Lys Tyx Fhe £er Arg Asp 
20 25 3D 

aat gefi r.t:3 tct acc aaa gat ata ttt cgc aa= gca atg aaa cgC saa 144 
Sen Ala Ser Ser Thr Tliir Aap lie Phe Aig Asn Ala Met Lys Arg Lys 

35 40 45 

cgt gag ctg gca aat ctt s.an gag eaa agt cat. gga aah ghg gc« ags 132 
Arg fllu Tieu Ala Arm LC1A Lys Glu GLu Ser Hi? Sly jftsn Val Ala. Arg 
SO S!i GO 



2.*>(i/7fii 

aat get get ttt c:t aaa gag Lut att aag age ccc iiai caa gtg cca 240 

Abii Ala Ala Fhe P^Q Lye Glu Tyr rl.3 J.ys Ang Pro f.ys «1.n Val fro 

55 7D 7!S BO 



s.;rq aat qct act aac agg aaa aaa ate 
Arg Ac:i Alu Thr Adn Axtj Lys z,ya II 2 
S5 



ctg att act tgg age acc ggg 288 
Leu Zlc Thr Trp fisr Tti- yly 

90 ^ 



sea gat 30 1 aia ?-ag gca get aat tea ijLL giit a<jL ^hlj e.ta tte 33 6 

Thr Aap Arg Ala 7,yR PUl Ala Ala Abu Ser Val Val Ser Gin: Xlo Phe 
100 105 110 

nas aat cac nag ggn aac ate aaa gtt y-Ly yaL auL a;;c cac 354 

Lys Lys Ssr. Hie Lyg C-ly Asn lie Ly£ Val Val ARp frp Thr Thr His 
115 120 125 

cga at; £fsia <Jca tec aat att egg tit ttt gec aag ggc att tjai, otc 432 
Arq lie ylu Ala Ser Asn Aji-h Tvjt Phe .Ma Lyc Gly lie Asp r.eu: 

130 135 140 

gat. aaa gtt gga etc agt att gfct aa- gta gag caa ale yal. aat gaa 
ftsp Lys WaJ. &ly Leu Ser lie Val Asn Val Glu <3lu lis Asp Han Si™ 
14.5 150 155 160 

yy.L taa att cca ett gtt aac; afc;> jt.c ga= agt cgt gtf pec tta ==^a 528 
Asa Gin lie no Leu VaV .Try? -n e Val (ilu 3ei- Arg Val Aid Lou Lys 
:l.(i!5 1T0 17= 

aaa cat tja yau ttt ctg get aaa. aa^ aag c^a aag g*a ctg atg gaa D7S 
Lys Tyr ££.r As;p Phe Leu Ala Lya Lys Lys fil:i l.yR ;'4iu l*u Ket tJlu 
IP? las 190 

tt.g gga gta etri aat aaci tct tac t.a.g aiit itg gtg act gat aaa aaa 624 
Leu Qly Val LSU Asn Lys Ser Tyr Lys Asn "_,hij Val Thr £ap Lya Lye 
J- 55 20-0 2D 5 

gaa gat aac teg aag r^t att aaa ata tea tgg cag att gaa ago ^-nl 672 
Clu Aflp f.at Leu Lys nis He Lys I1q ae^: Ttp Gin He Glu Sur Aap 
210 215 320 

yaL -.La. saa agg cag aag get aac gaa aha ct-t i:cg eta ttg aaa aaa 720 

Aap T.eu I,y R Arq Gin I,y3 Ala His Glu lie ViO, Her L6-J. Leu Lye Lye 
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225 
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24 D 



gqg ftH. aaa. ffta acg ita ta~ etc git gac aa.g Stat aac ar.a aftt tea. 
Gly Asn Lye Val Till" Leu Tyr Lt=-.i Anp Asp Lya Asn >^sn lie Asn See 
24E -^fl 255 

aac s- 3 " 1 t?Tf? rtt gaa sat tf: gag gay t!L^ yac ^g<^ tct eaa aaa ggt 
Aei; Asn Trp L>Cu Gin Aan Phe Glu Gl"J leu Asp Arg Sdr Gin T.yp cjly 
26Q 265 270 

gaa c=a ace agg e-a cca gaa z.ca. gtt tTic ciag aaa aca get get gt.n 
Glu Pro Pro fljrg Leu Pr<_> Glu Ser Val Phe 31 n Lyo Arg Ala Ala Vsl. 
275 260 idi 

fcfcg gag aca ttg AAA crag nta gtt age gas tat y(J"_ tiat gst cct gtt 
Leu 3lu Thr Leu Lys Glu lie Val Sar Glu Tyr Vi z>sp Fro Val 

230 295 300 

Ctg ata cgt asr =tg sac teg aaa. a.tg ata atg a&g. ctt at± CUa nag 
Lull Law (Jly Wet ASH Se^ LJ'S Me- He Met .Lys Lsu 11^ Pro Lya 

31C 315 iHIl 

fat! g-.-.t aaa en? i;sa anc flsio gat aag ag^ gc^ sag gaa ttg a^a 

Asp val T.ys Pro 3l£t ASil Asn Aap Lys Atg Aid Leu Lyu. Glu Leu -tog 
325 333 3^5 

aag aag gag agg caa gaa. aa^. tty caa aaa agg att cag aga as.-* a a* 
Lys Lys Glu Arg Gin Glu Lye Leu Sin. Lys Arg lis Gin Arg Lyg Lys 
3 411 34S ^ SO 

a^g aat gaa *.tg tan 

tfeL ASH Glu Mb±L 



■5210:* 127 

<211> 356 

<212> PET 

<213> Saccharoimyces cfi^=vH aiss 

<:4 lifts. VJ.i 



Hot L^u Lys Val Pro T.eu Se-r Asp Val Leu 5er filn.LyH Met r,eu L'hs 



Lfrn T.ya Phs Arg Tyr Pile TT-r fVs "hnr Lys G:yr Pie Scr Argr Aap 



Age Ala Her EJer 'i'hr 'Ihr j\sp lie Phe Arg Adq Ala Met Lys Ars Lyc 



Arg Gl-j Lsu Ma Aeii leu Lye Slu Gin Ser His Gly Agn Val Ma Arg 



j\la Ala Hie 3"ro Lye Glu Tyr lie i&b Arg Ft-o nys Gin Val Pjl-o 



Ai<j Asu Alti TIli- Ami Ax-*; Lya Lytf ila leu He Tbx Ttp Ser -hr Gly 



Thr Asp Al't Ala Lyss Gin Ala Ala Asil Ser V&l Va.l Stir Hlu Zl? Ph= 
100 1C5 110 



.'•vb J.ys Apn 1H.B (,yp Hly 1.1= T.yg van val Asp Pro Thr Thr liis 

Ti.'j 12U 12 5 



Arc lis GIlu Ala Sen A?n He Arc Tyr Flie Ala Lye Gly lies Acp Leu 

130 135 140 



isp T.ys Van. Gly T,^ Sen- Tie Vdl Asu Van em Gin Asp Asn Glu 
145 150 155 ISO 



Aen CJln He Euo Leu Val Lys He Val Glii £er Arg Val Ala Leu Lys 
155 17C 175 



WO 



LyR Tyr fipr Asp Ph* Ala. Lye Lys lys Slu Lyf, Glu Lau Met Slu 

1E0 ia5 



l Sly Val Lgll Ajjn Lye Sen 'lyr Lys A£n Lau Val Thr 7^,p LyR T,y 
195 2C0 205 



Glu Aap Abi"l Leu Lys His lie Lys 11.6 3ei Trp Gin li& -31 u Sei- fitrj 
2LQ 215 220 



A3p Leu Lya Arg Win Lys Ala His 3lu lie \TaI Ser Leu Lea. L*iJ Ly = 

225 23c 225 ?<n 



C-ly fecn Lys Val Thr Leu Tyr Leu Afrp ;\cp Lya Asn Aan lie Asn 
i4S 2H0 L-bi 



Asn Asn Trp Leu Glu Arti Phfi Gin ^"lii TjCU Asp Arg Ser Gin Lys Gly 
265 270 



<3lu Pi-o Pt* Arg Leu Pro Glu Sar val ph*= Gin Lys Tin? Ala Ala Val 
275 230 



Leu GJlu Tar Lerj Lye Glu He Val Ssl- Glu Tyx Ala ABU ASjj Diu Val 
290 295 300 



Leu Leu Gly Arti Met ftsn Set Lys [-let lie Met Lye Leu He Lya 
310 315 



Ssp Val Lye Pro Gin Asa Asn Aap Lys Arg A Is T.ku i.ys Glu L&u. Arg 
3 a 5 21fl 315 



JHMVTtfl 

Lys Lya H1m Arg tiln GHu T.yf: Lgu <31-j lys Arg tin Arg l,yx Lys 

Hi iS'J 



Mst Asn Glu Met 
255 



-:211^ AOS 

*:213^ 3=;:cliaromycss Cisravisiae 



«-221:> CDS 

--222> [1} (402) 

'.~QQ> 123 

u.Lh ym: .ics g=sr cat. atb aat rac cat gixc ciat atg age tat Leu 4 3 

Ket .app irq Asp Hi.5 11= A*n Asp Hie- Acp His Arg Met Tyjr Sex 

~ 5 10 .Ih, 

ate T-mc nag gac gac ttg ttg tta arg gtt ttg gtg gtt LLu dLL l-ou 

Me Apd. Lye- Asp Asp Lsu Leu Liju Met Yal Leu. Ala if&l Phi lie ?rn 

2D 25 30 

C<?a 9-3 gec QLO 'igg aag cgt aag ggfc atg r.to and ig3 cjat aca. ci:a 144 

Erj va.1 Alii V-il Trp i.y.s *?:g Lyra Gly Met Ph& ?,gn Aa.-:r i\sp Thr Leu 

35 4 ■> i5 

ttg aac tua l-LL titg ttc eta ctg tta ttc tec r.r.A g«a ahc? att 192 

Lou Aan leu Lau Lsu File Leil Leu L£U Ptc Phe Fro ^5 .O.e lit '■■lit! 
51 55 60 

get tgc t&c :jtt rtn t=it gaa acg agt agt gaa vy- lic:y tac gat ctt 240 

Ala Cys lyx Val Va'l Tyr G-I.n Till: S-sr 5£-- Glu Arg Ser Tyr Anp T.ou 
55 70 75 SO 

tea cgn aga iat geg cs- ejeg cc; gec gca sac cat gnc ^tg get 2*fl 

Sfir Arq Arrq JJn.B Ala tfhr Al?. Pro Ala Val a 3 p Arg Asp Lou dlu Ala 
85 SO 55 



WO 
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cac cct gca gag gaa tot caa gca cag cct c=a gca tat gat gaa gas 336 

His 2l-0 Ala Glu Glu Ser 3ln Alii Glu Frti Fjl-O Ala Tyr Aaj) Glu Af.p 
1CD 110 

gat gag cjcr. ggt gr:r. cat- gtg ccc ttg ijasz aac aas. caa cag -tc 384 

Asp Glu Ala lily Ala Asp Val Prn Lej !<fet Asp Tvsti T,yp Gin G'n LSJI 

115 ISO 125 

tct h-c> gg- pet ant tag 402 
Ear asr sly Atg ^Tht 
130 



<2±_> 133 
<212> PUT 

<213> Sacaharomyccg aeravxsH 

MbL AiSL' Aiy Ayp His EJe ^iBE. 2 : iBp Hi? AGp His Arg KSit ^St 1 Vyr jJ=r 
11 10 Iti 



lie A?n Lys .'VPp Asp lOXi Luu. Lsu. Met Val Leu .-:1a Val Phe lis Pro 
ii(J 25 3i? 



Pro Val ila h)^l. t:-"? Lys Arg Lya Gly Met Plxe Agn &rg Asp TLir D^U 
3D -30 45 



I.5U AMI Lsu Leu Leu rh& Leu Leu Leu Phe t>hs Fro Ala lie lie Hie 
53 S5 60 



Ala Cys Tyr Val Val lyr C-lu "Ilt Set Ser FH.li ftTg Per TyiT Asp Lell 
£5 to 713 £0 



fcer Arg flrg His Ala Thi Ala Fro Ala Val Ae-p Arg Aup Lvu Cliz Ala 



WO 

65 



3G 



PCT,Tjs2ftfja/oiim 

35 



HiL; ?u Jilci Glu Glu £t!x.- GIji Ala fllT Pru PjlCi Aid Tyj/ Asjy Clu Anp 
LOO lit! 



Aep Glu Ala Gly Ala Aap Val ?ro Leu Met Afj P Aan Lys Gin Gin Leu 
HE 12Q 125 



Star Set Gly Arm Stir 
130 



■s2I3> 130 

<2I2:v DBA 

.'iaccf.a.ro'.nyces cerevisiae 



<221* Ore 

«:222> <1> . _ (76S j 
<40n> 130 

iiiL« t]C!L yLc yys ^.ijy aaL a.ay ata tiLa tec aster rjyfc jia^ H^t taa 18 

Ket Ala Val Gly Lyn JVr/n Lyr, Arg Leu £cr T yn fil y T,v"^ T.ym rtly Ctf r. 

15 ID 15 

aag aag aga gi;c gtt gac cca ttt ace a^a aag gai. tgg tt£ gac att 36 

Lys Lyc £rg Val Val 7i£p Pro Phe Thr Arg Lys GLu Trp Plxc Asp lie 

20 25 30 

aaa fict cca tec act ttt gaa aac aga aat gtt ggv aag act t^a gtt 144 

Lys Ala Fro Ser Thr Phe Glu Asn Arg Asn Val Gly liyz Tar Leu Val 

35 4C 4E 

aar: Sag tcr: atrt ggt- tt.g aag agt. gel: hrra gat. griT: ttg aaa ggt: aga T Vs. 

Aan Lys Lier Thr Gly Leu lys Je^ Ala Sea: Asp Ala Leu Lys Gly Arg 

□0 55 50 



JHB/7fi2 

gtt gt= gaa gtt :;gc ttg get t|ac tta cay ggt tct gaa gae Lac tot 240 

Val Val ylu Val Cys Lem Ala Asp Leu Gii= Sly S&r CJlu Asp His Bcr 

65 7D 7f> 81 

ttc aga aaa Ate aap tta aga. gtt gac gaa gts caa ggt aag aat -ta. 25B 
Phe Ai-g Ly& lis Lya Leu Anrg Val ASO Glli Val Gin Qly Lys Asn L£u 
35 90 55 

ttg act- aac ttc rar: ggt atg gac ttc act act gat saa ttg aga ice 32 E 

her-i ulir fteti Fhe Hie <ily Msr Asp Pho Til- Thr Aap Lya Leu Arg Ser- 
100 105 110 

ate qtt ngn nag tgg cm act ttg ate qaa get aac qt.t Fact gtt aag 2hJ4 
Met Val Arg Lys Trp yla Thr LfcU II^ Olu Ala Asn Val ?hr Val Lye 
115 120 L2B 

act trt gat gat tar. ctt ttg aga ate ttt gcL ale gec LUC auL' ti^a 42 2 

Ilir -Ser Asp Asp TVL" Val Leu Arg He Pha Ala He Ala Phe ThT irg 
130 125 140 

aag caa get aac caa gtt aag aga c?.c tct fcac get. caa t.c± f.r.r r.a- <".\in 
lys Gin Ala. Aan Gin v*l Lys Arte Hi* H^n- '.iyr Ma slu Her k?r Llis 
145 iiO 155 160 

ate aga get a^j iyy. aag gtt aiiL t':-- gas =it:r: ht.g act aag gfia gt7 526 
II* Ala He ?.rq Lye Val lie Ser <?lu He Let rhx- Lya Glu Vol 

1=5 170 175 

caa <^Te(i tefc acc ttq tt=c caa ttg ace tec aag ttg iiLL cja gaa gt: 576 
Gin Gly 3er Thr L<su Ala Gin Leu Tl:r Swl Lys Lau He Pro Glu Val 
130 185 190 

ate aac aag gaa at-t- gaa aac gec acc aag gac att ttc cc:a ctti caa 514 
ile Aen Lys Glu He <41u Asn Ala Ttr Lys Asp He T?he ?jto L=u Rln 
195 200 205 

aae ate cat gtt aga aag g-^t. aag t.t.g fct.g aaa nga sea aag lite g^- ct72 
Ann I If? Hi* Val >r:g Lys Val Lys Leu Leu Lys aln P^o ^ys Ph^ Aap 

HIO 215 220 



gtc ggt get ttg atg get ttg cac gtfL gaa yyt Let ggt gaa gaa aag 73 0 

Val Gly Ala LiiU Met Alii Leu Hi a Gly Glu Cly Bar 31 y Glu fllu I.ya 



WO 

225 



2:0 



PCT.Tjssftfja/oiim 

34C 



ggh sag asg gt"t a<T? ggr ttC! Sag ga.c gaa. gtc ttg gaa a-=t gtg taa 7fifl 
Ol y Lys LyS Val Tin- 3ly Pfe lytl Aljj> Glu Val L<bj. Glu llir Vdl 
2-15 25 0 2F.F. 



<210> 131 
<211^ 255 
r212> PRT 

L3acc2iaro:rr/ces cerevLsiaa 

<wo* 131 

Hct Ala Vnl Gly J.,ys Aeti Lys Arg Leu Be* LyS Gly Lys Lys Gly Sin 

1. 3 10 15 



lye Lys Arg val val A£« Pro Ph= Tlir Arg Lys -ilu 'i'rp Pie Asp lie 
2 0 H5 3-3 



Lys Ala Pre Ear Tilii- Pke Rl-.i Apt. Arg ?.r.T\ Val (Jly Tjys Tiir Leu Vs.1 
35 40 45 



Asn Lys Eer THr Jly Lsu Lys esi Ala Ser Asp Ala. L^ut Lys- G'.Ly ftrg 
50 55 50 



Val VelI Gilu Val Lys Leu Ala Asp Lea Gin Gly B=i- Glu Aep Hie Ssr 
65 7G 75- BC- 



PhG A^g Lys lie Lys ] ,e\» ^Tg Val Asp Glu Val GLu Gly Lys 7^n Li=U 
05 SO 35 



lau Tlijr Asu Fhe Hie Gly Me-; Aap Ph= Thr Thx Asp Lys Lrii JVrg flpr 
1(1(1 205 no 



MEt Val Arj Lys Trp Glzt- Thr T^u Tl= t3"v T-.la Aen Val Thr Val Lya 
:l.:I.FS 120 12 5 



Tbr Ser iiep Aep Tyr Val Iisu Arg rls Phe Ala. lid Ala Phs Thr Arg 
131 13E 140 



Ly£ Gin Ala Aan Gin Val I1V0 Arg His Ser Tyr Ala Gin Ser £er Hie 
HE ISO 155 160 



He Any ALa lib Aiy L^a Val He. Sai: Glu lie TIjx Lya Glu Val 

1.65 170 17? 



Gin Gly 3er Tjr Leu. Ala Gin Ley. atir Ser Lye Leu lis Fro Glu Val 
1UV IBS LQO 



.T.l<? a«?n T,y r ? <£l.v Tie Glu ASH Ala Thr Lys A^i> He Plia Pro Leu Glc 
195 20U 205 



Asn lls : His Val Arg Lys Ve.l Lys lieu Zxzv. Lys Gin Prs Ly? Phe A&p 

IllQ 215 220 



V&l Glj/ Ala Lou. McL Ala Lk-j Hia Gly Gin Gly tterr Gly (31u [?lu :rjys 

3 a 5 2.10 sir; 2*f> 



Gly LysJ Lya Val Thz: Gly J?h5 Lys Asp Glu Val Leu Glu Tbr Val 
250 2.55 



<21C> 132 

<211j> 323 

<212> 7JBA 

<?J.3> saceharomyco^; ccrevisiao 



WO 



PCT/Tis2rti:4,'iiiim 



cms 

<222> [I) . . [33-3) 



Qtg tat etc agt gcd a&g ctt rihg nga act gtc- aca cc-e tec caa ttcj 

Met Ty~ Er5u Sev Sla Gin Leu Met Arg Hit Val Tiir Ala Set His L.e"J 



acfi etc ;=ga gec t±n tec act enc ccc etc ttt naa cat cgc cag aha 
Thar Leu Arg Ala Leu Ser Thx Pro Pro Leu Phe Gin His Arcj Gin lie 



gnn gc*-: gth gaa tgg tgc cgc act: ccg cch ggc chg gec acg tra^ 

Ala Ala Val cjlu Trp i.~/s Gly '.i"hr rhr *rg Pro fsly Leu Ala ,^rg tSln 



c.aa agg acg sag cac gec teg age gt~ att toe aaa teg ggc gta eta 
Lys Arg Thr G1q His Ala Ssr Best Val He S=r Lys S=r Sly Val Leu 



Lust 9*jLi dtiy l;uU ciyu LJy yLi. LLL LLd yuj >jLL sjL'J yt-d. yydi s.t.y. LLy 
RE=r Ala Lj-sa Pm Ser Shi Val Pfcs Lsn Ala Ian L=u Ala SJy T.yp- T.p.u 



rfct qa<r aaq ta.t »t= tsc gcg B.qa afcg ttcj etc ttc cat gtc tea gta 
#tia Glvt Lys vvx lis Tyir Ala Axg Met k&u Lsv, &'he= His Val EJer Val 



ghr! sat gsg tgt r.ca ghg grg ttt rah tt± cqa r^a gt.t g~t tgg ?afsg 

val Rsn olu Cys Fl-o Val Val Fhe Ills 3er ely Pro Val Val Ly^ 

100 105 L10 



<210> 133 

-tail* 112 

^ia> prt 

*£13> eacctaroinysco ccrcvislcc 



WO 



PCT.ussftfja/oiim 



Mete Tyr Leu Ssr Alia Gin Leu Met Arg Tfcr Vai Thr Ala Ser tis ken 
1. 5 10 15 



Thr L£U Aug Ala L<su Scr Ihr Fro PxtO LSTi Glu Hid Ary Gin He 

20 25 33 



Ala Ala Val Glu Trp ^ys Gly Thr ^hr Arg ? H Gly Leu Ala Arg Gin 
55 . 40 45 

Lya Arg Thr Gin Hie Ala Ser Ser Va.1 lie Ser Lye Sex Gly Val Leu 
5i} 5S 60 



Ssr Ala. T,yp ^ro %t=r Sfv V?1 FVi^ J, e u A." ILUU L3U Ala Gly Lys Lea 
(35 70 7B SO 

.".la Glu Lys Tyr He tyr .ila Arg Wet Lau Leu I j he His Vai Ssir Tl'al 
35 SC 55 

Val Adn Glu Cys PrD Vnl Vnl I'.ie His fieir Gly Pre; Val val Trp f,ys 

.1.0 n :ios 



<21E)> 13-1 
1.-135 

<213v SticuhtiLcrtuyuefid (.■ereviai.as 

-=231> ens 

<222> :±}..{14i2} 

atg gyt yyii gaa afch ahh acrh rhg -riiaa gna ggr. egg tr.^if?. cflO 

Ket Gly Gly fil.i tlH He Thr T,eu GHio Ala CHy din cys Gly Asn His 



IS 10 IE 

gtt ggt asg ttt ute tyy Lut caa t-tg g^g aaa gaa csp get ata ggc 96 

Vul 21y Lya Ph-ii T.,si] frp Ser Gin L^U Ala Lyp Glu Hli Ala Ila Gly 

20 25 30 

irUu gat Ogy uLa tf?t r.ag r'zt CCt gat tCC agt flcg Paa i^£i gat (j-ei. 144- 

'flir A3p Gly Leu Ser Gin Letl Pro Aap Scr Ser Thr f-li? Arg Ai?p Asp 

35 40 45 

gac aca aag cct LL.<J LUo UyU gaa aac agt agij eat aac- ttt acg n-na 131 

Asp rbr lye Pro Phe PliC Arg Clu. Aan Scr Arg Aan Lya Pine Tt-i? Pro 

5 3 BR fjO 

sgg -get att atg atg yaL Ll!cj yay tuL ayL y'.e- ate gec gac gtg gag 240 

Arg ALa lie 1-feL Met Asji f!Hr Gin Prn Ser Val t\q Ala Asp Val Glu 

es 7:1 75 dD 

£2iQ left ttt c^t riqg ttt ttc gac cca aga iiflt acc Lay yLa. gut ta. 2SS 

A3n Tjl- Phe Arg {^y the b"he Asp Pro Arg Aan Thr Tup Val Al* fSer 
85 !?0 

gfje net get g<jt sat tct tgg gec aat ggg tat gat ata gga. 32 s 

Agp <^ly Ala Sex Ala Gli AiJii Set- Tr^j Ala Ahil Gly T/r Ayp lie Sly 

10? 105 111) 

act cgt aac cag gat gat att ctt aac a&g at a go.c ftag sag f=t-_ pa-. 3^4 

TbT J»tc 7; 511 Clin Aop Aap lie Leu Asji lys He Asp Lys Giu He Asp 

115 120 125 

tit acc gac aaL LLC yaa yyL Lie nag tt.g cit^ car tea gta gcc. gga 43 2 

£cr Tlir Asp Aan Plic Glu Gly Phfe 3"Iti r-su lH? .■H^t- va~ Ala -Sly 

13 0 IS 5 140 

egg acc ggt tea ggg uLC yyit tut aac etc tta gaa gcg ctg tgt gat 43 D 

Sly Till' Gly Set G1* Lt±u Gly Set- Aen Leu L*su C31u Ala Leu Cya Asp 

145 150 1.55 160 

rg-s tat. 05a aaa a*ra etc i-.sg =w?a t^.-t tct r|tg ttc cct tics £ga 52 3 

Arg Tyc peo Lys l^ L s He Lou Thir Thr Tyr Ser Val Flie Pro Ala ftry 

155 270 17B 



LUL UiL Lfoig gLt y=t ytt ceib tc-t tat aac act att: ctg g-t tt£ iga 575 

Sue- Slij? Glu VllI Van. Vsl Hln set Tyr Asn 'J'hr n = Leu Ala L&u Arg 

I no ias 150 

ag* uta aLa gaa yat age gab gca aag gtg gtg ttt gat aac yet trig 

Arg Leu lie Gin AGp Sat Asp Ala 'l'hx Val Val Pha Aap Asn A!:. a r.;er 

13 5 2oo 

ttg erg aat att tec yyt iiii ytg tLL iy* aat t—y aac ate gat tta £72 

Lea Lull ASH lie See Gly Lys Val Fhe. Arg Asn P^o a orh II? A.'jp L<?U 

210 215 220 

caa cac acg aat caa LL'j aLa Luy acu <±La aLiL L<jL Lea gta acg aac 720 

3ln ttia Tlrr Aaji Gin i&u rl = Rp.it rhr Hp t*p. R«r Veil Thx Asn 

225 2:i<1 a:.i.'j 240 

agt a-a egg ttt ccg agt tec atg tat tcs. tec atg Lcc agL att taci 7G8 

She- lie Art) £hs i>ro Eer iyr liet Tyr Ear £er Met Scr a^r l_e Tyrf 

245 250 

tct acc tfcg att r.c± tct cct- gaa ctt CldU Lit! Clii idnjtr Cut arjt ttc SIS 

Ser Tlu- Leu lis ?LO Sei: P£-j Slu Luu. Hlu Pbt= Lau £*±r Ss_ J?he 

260 2*75 

act nca ttt c«ca -ca gat tat att cac; gat ^st ata ^c^ cat aaa ;jyc S64 

Vhr Pro Phe SSe Asp Tyr He eie Aqp ? r qp 11= !\J,j Hie Lys Gly 

2-75 230 ^85 

cat LCC aeft Cat gafl gtc uLy Lta uat tka tta gar cct tcr aat tct F12 

His fter serr Tyr Asp vs-1 Wst T,™ Asp ,eu ijen pro H^r A.sji K^r 

S20 3C-0 

Ctt slu Lt;t iiut: yug :tty afxc aat cca ace. tat ttt aac gtt tat aat SS0 

Ltin ^al Ssr 'ISidt Ala Mst". Apn Ppn Pro Thr Tyr - Ph? Acn Val TyL- Asn 

305 .TJ.O 315 320 

aca eiic att ggt aat gta gaa cct cgt <^ag stf. r.^g cgt get atg acc 1CD8 

rnr II b Ha Gly Aau Val Glu Pre Aug Gin He Sex Arg Ali HuL Tin- 

325 330 335 

aaa tta caa ^aa sg^ at-.r aaa t.r.c ccc tee tgg :cc tct tct gag atg ldEG 

lys Leu Sin Gin Arg lis. .Lys Phs PtO Ear Trp 3er 5er; 3ax Ala Hat 



WO 

34C 



345 



PCT,TJS2ftfja/oiim 

3 50 



air! gtt aac att gya aga aga fccg cca taC thg ect r.ha rraa ssa rFsh 
HHP Vf.i1 Alsji lit: Gly A-g Arg Sez Pro Tyr Leu tfro Leu Glr. Fro Asn 

35D 365 

gaa aae yaa gtt age ggc atg atg tta a^e Rat. atg tct acc gtg gtg 
Gill Asr. Glu Val SEr Gly KtiL M2L LbU Sei" Aan Met Ser Thr Va.1 Val 
3 70 3V 5 590 

aac gtc Ltt gag aat gcg tge aat act ttt gac aaa. gta ttt gec aag 
Acn Val Piia Glu flan Ala cys Asn ?hr Ph= Asp Lys Val Phe Ala Lys 

285 390 3$5 4C0 

ggc gca ttt tta a at ar. tat aat gte ggtr g<-c ttg ttc cai ten a_g 
Gli Ala Fh3 Leu Asn Rsn Tyz Aaji Val Gly Asp Leu ?he Gin Ser Mst 

4DG 41 D 415 

ci.g ate gtt csf.a gat gs* ttc gee gag tea. aga gaa gti gta age 
i?ln Assn val gin Asp Glu Phe Ala BIT . f !fiir A:.ej tvlu Val Val Gin ser 
120 425 'lid 

ct3 atg gag rjat tPt gt^ grt g»~a gr==i naa giifc Lug Lac ttg gac gat 
Le« Net Glu Asp Tyr Val Ala Ala GlU Gin *?p fJer Tyr Leu Ajp AE!p 
435 440 

gta c^t gtt Hi'- (fat gaa aat arg gtt ggc gag ttg ^aa gag 3a <r ctg 
Val LCU Val. fvnp 7iep Glu Aun K&L Val Gly SLu Leu Glu Glu. Aap Leu 
450 4FiFi 460 

gat guc gsc ggt gat cat aaa tta gta taa 
Asp Ala Asp Gly iisp Hie Ly» L^u Val 



<210=> 135 

<21L> 473 

■i212* FR.T 

«.-5iT3* fiacviharnimyfiEfl eerevialac 



Jii/7fii 

Met (Sly Gly aiu He V.lll' Leu Gin Ali Qly Qln Cys aly iian Hi a 



V^l (Jly Lys Flue Leu 'irp Ser GJ,h Leu Ala ^ya Glu -His A_a Ha Gly 



Thrr Aep fr'ly T.eu f!s-r Gin Leu fro Asp Sar sar Thr <ilu Arg Asp £sp 



Asp Thr Lya Ptfl Phjfi Phe Ar£f kflu *fjn Her Arg Asr, Lys ffie T"_iir Pro 



Aug Ala "Is ?ter. Mst: Asp Per Glu Pro Ser Val :l« Ala. Asp ^al Glu 



nljJ! Thr Pho Arg Cly Fhe Phe Asp Pro Arg A371 , .-. , l:r •fro V^H. ftla Be: 



Aap iSly Al<». Str Al* Glv- Aan Esr Tvp >Vls ft in ffl.y Tyr JiEp IlO Cly 

100 10s i.:-.[> 



Th? Artf Asn Jin A R p Asp He Lsu AS31 Lys He Asp Lyg Glu lis Aey 
US ISO 12 R 



Scr Thr Asp Asm ^Tie Glu Sly File Gill Leu Leu 3is Ser Va~ Ala Gly 

J.JO 135 11 n 



Gly Thr Gly Ser Gly r,en Gly fier Ann r,csc L3U Gly Ala Leu Cye Asp 
145 150 155 lfrG 



Arg Tyr Pro Lys Lys Ha Leu Thr Thr Ty~- E=r Val Phs Pro Ms JWg 
165 170 175 



WO 



fier: Sir al-a Val V&l Val Gin iter Ty^ Ttrr tie Leix Ala L*ll ?\jrg 
ISO 1GG 13 D 

Arg L=u He Glu Agp Ser Asp AH u rhr Val Val ?h e a^p Asn Ala s^r 

195 200 3;}5 

Lsi] LCH Asm lis ger Gly Lys YaI Pku Aj;g Ran Piro flsn lie A3p Lsu 
il« 215 £20 

Gin "ii-=? Thr Aeo. cila lsu He £er Thr He lift yer Ser Val Tlir A*n. 

Her lis a.-g Pi* pro Ssi: Ty r K&L Tyr £er 3Qr rfet <; Fr 8cr Ile r, yl; 

245 250 35b 

Ear TbE LSU ElC P*<-> r.ier Pro Glu r.eu His Phs Lew fl?r n ro Ser M ls 
2 60 265 2V0 

Thr Pvo ?he Tlir Sei; fisp Tyr H-a nig Asp A 5p He aid His Lye; Gly 
275 S.'fi;- 235 

ni.? Her a-r Tyr Asp val Met I,=u sap Leu fceu Asp Pro Ser JiLiii Ecr 

2 50 aji.^s 3 00 



Leu Val Ear Thr Ala MeL Ann A^n Pro Thi- Tyr ?hs Asn Va.1 Tyr Asn 
310 3 i5 

Tfir Ile lit; Gly Abu Val Glu Pro Arg -3ln He £cr Atg M =, Hee Thr 
"J 3 5 330 33E 



Lys Iilju Cli: Gin, Arg Ilu Iiya Phfi Pr? Sfir Tip Suit Ser 3er Ala Met 
34(1 345 .'.t ft (J 



His Vsl Asr. He Gly Arg Arg Ser Pra Tyr Leu Pio Leu Gin Pro Aan 
355 360 1€B 



Glu Aan G^u Val Bar Gljf Ma L tfet Leu Ser Aan mgl Ser Thr Val Val 
3 70 373 3 60 



Aan Val Plie Glu Aan Ala Cyi Ami Hit Plie Aap Lyy Phe Ala Lys 

3ES 3<3[) .195 400 



Cly Ala Phd Leu Aan Aan Tyr Asn Val Gly Aap Leu Pile <31a S&V Itet 
4Ub 41U 415 



Gin Afo Val. Gin asp <jiu Pt?e Via 31ti £ar Aug <31 : i v&l v*il Sin Se. 
420 425 4Sj 



>isij Met Glu Asp Tyr Vf.l Ala Ala Glu Gin A&p 9ei- Tyr &sp Asp 

= J5 410 (L'i5 



Val LQ_i V&.1 flsji AJ£ Glu Afen MtJL Val Gly (-iln .leu Gin Sin Aap I 
4F^> 4 5 "5 4$f> 



Aap Ala AUp Gly Asy :Kia Lya Leu Val 



<210> 136 
<211„» 61D 



iac; 



WO 2l l - IV2 j '*C 

atgggtgcct s.caaatitt-; ggaaguuttg 

ttcttg^aaa gagtn^gagt fit-.gggaatac 

agaccaacta gac c incfatjaa ggcL^gaaga 

iihr.t-.ac^gt-g tcsgaigt-tag scgtgcjtaac 

tacggtaagc ca^c^aacca aggtgLcukiiL 

dUuyuLyiiLiy ji±^_yLiy ttyL- tcgtcgtqcc 

gttAnccaaq attczactta caagtac L t.C 

gctatcagaii cagaigctae ttaca.intgg 

ffctairaggtt tgac^gccac tggtaagaaa 

aataacaccs. aggctggtag aagaaagacc 
agatacagas. aataa 



f7fii 

caaagaaaga. uy rjmatytya tgttttgaga 60 

a^acaaaaga atgtcratt?s ciigagc^yuL 120 

ttgggttaca aagctaagca aggtttcght l tfd 

aziLSiag&QZLC ^tgttccaaa gggtgctiiut "AO 

gaattgaiiat aue1aaa.3a.tij e;ttgagagcst 3 00 

gctaacttga eagtcttgaa ctcCTraitgg "360 

gaagtLatuL Lyytuyacuo L^ay^acaag 420 

.-itnt-.gt-.gaac cagtrcacaa geadc^tgan A&a 

tccagaggta tcaacaaggg t cae aaa.L t <j SiO 

tggaagagae aaaacacttt gt-.nc7t-gt.gg too 
a i£ 



137 

ecu 



CDS 

(i) , . -;aoi] 

<iC-0> 13-7 

Stg ttg aac gtg eta ttg agp. agg aag gnc t-.t-.t tgt ttg gtci acg aag .IS 

Met L2U Ssr. Val Leu leu Arg ftrg Ly.3 Ala EQuJ CysS Leu V&l Tlir Lys 
1 5 10 1.5 



t=.ag ggt ate: get .acL ytjg ay* aca get ges get a eg cat .ice cac acja 
Lys GLy Mat. Ala Thx Ala Thx TJi~ JUa .Ma Ala Thr His Thr Pro Arg 
20 35 30 



ttg a&a act ttt aaa gtt tac aga Lgg aat eca gat gag cea a^t get- i ■ 

Lau Lya Thr Pha Lys Va.1 Tyr AlXf Tip Atin Pro i\B£ Glu Pro Sur Ala 



ect cat tita. eaq tea tat caa ytg gat ctg aat gae LyL ytg ccc 
lye Fro Hie Liiu Gin Evi: Tyx Gin Val Aap Luu Asn Asp Cye Gly Pro 



atg g~a ctt gat gen e~g tta sag ate- aan ga.= gaa cag gat ttt zaa 
Hat Val Leu As;? Ala Iftii T.e.n Ly:3 Tl.fi T ryp Asp GIu C-Lll Alju Ser Thr 



eta act. ttt aga aga tea tgt r.gzi gaa gg;: at; tge ggt tea tgt g-ce 
Leu 'l r nr Eia Atq Arg Ser- Cy3 Arg G.Lu G.Ly He Cys Gly Ski- Cys Ala 



at.g nfic act ggs ggt aga aac a.cg cza get tgt ata tgt £.ag ate gac 

Mat Asn He Gly sly Arg Asn Thr Leu Ala Cys He Cys Lye He Asp 

103 105 HO 

cag =1*?. g=53 tec cea etc sag s.-c ta'i crca. tta tec sac atg tt- 

filri .Mn Glv J.>=sr I>ys Oln Leu Lya He Tyr Pro Leu Pro His Met the 

115 120 12S 

=tt g-c aaa g?.t ttg gta cct gat tta acit tte tac cas cf== tac- 

He Vcl Lys Ast Leu vsl Fro Aap J,su Thr apt Phe Ty;.: Gin win 'i'yr 

1-10 14 0 

aaa Let aLc oaa -JUL L^o tta cag siga tea ucg ttt cca aag gat gga. 

Ljj s Ser Ha GIjl Pru Tyx Leu Gin Arg Ser Ser Hue Fro Lys Asp Sly 



aoa gaa gtg ct& caa agt att caa gat cgt aag aaa cig gat ggt utt 
Thr Glu Val l=-j Gin Ser He Glu Asp Arg Lys Lys Ltiu Atp Gly L,eu 
165 170 175 

tac gaa. tgt act ctg tgt gca tgc tgc tet act tea tgt cca teg tac 
Tyx Glu Cy& He Leu Cys Ala Cys Cye JJer TElE Set Cy*5 Fro Sar Ty= 
130 1B5 150 



ttfy Lyy aiiL- ya* cag tat ttg ggc cct gac gtg ata atg e<ii flftt! 

Trp Trp Abii Rln fill] flln Tyy T.t*v (3ly Pro Ala Val Leu Ket Gin Ala 



wo xifimmn 

13S 



2 50 



PCT,Tjs2ftfja/oiim 

2C-5 



fc,1n -!gt tgg flhs nth ^ar! hrt- aga g&e C3fl sea aaq ar-.H aga ^.arj 672 

'iyiL- Arg "i'Ep Lsu 'tie Asp iiei- Aug Asp GIji Ala Thr Lys Thr Arg Lys 

210 2IL5 220 

gcc a-g eta sac n«c tec atg tea. trg tac aga tgt cat acc ate &tg va5 

Ala Met Leu Asn As:i 3eC Met £er Lexi Tyr Arg (Tys His Thi lie Xet 

235 230 235 140 

ulll; LyL act t^yii ^Ltj Li tyt aa.g ggc ttg aat ct:L yyt ttg get = tt 7$ 3 

"StJ f."ys Till" Arg '''hK C'ys Ptc; Lyd Glv Leu Ann Pro O-ly Leu A±£. lie 

24i3 S50 255 

get gaa att CLag aaa tac ttg gea ttt gec nag rj ti l 

Alfi G.l.u IJe Lys Lys 3er T.,eu Ala i»he Ala 

2Ci» £65 



i2I.lv 2G& 

-:::a:: pet 

■;3r^^ SacclifiL-orayces csrevisiae 

J'.et Ii&y ^sn val Leu. L-eu Arg Arg Lys Ala Pti«S: Cy& Leu V"al Thi- Lye 
1 5 10 15 



Lyo Cly Met Ala Thr Ala Thr Thr AIei Alii Ala 'Jhr His 'Jhr Fro ftj;g 
20 25 30 



LCU Lys Thr PllQ Lys Val Tyr Arg Tip Asn Pro Asp tflu Pro £er Aln 
35 41) 45 



Lys Fro His Lsu Git Ear Tyr Gin Viil Asp Leu Asa. Aep Cyc Gly ?ro 
50 55 SO 



WO PCTYUS2M4/0.1 1 SS8 

Met: Val 1,en Asp Ala LCu Leu Lys; He Lys Asp 3l"j Gin ,\ep Scr Thr 



Leu Thr rhc A-ng Arn yiR-r Hyp Ai-rr Glu sly He Cys Gly ser cya ila 



Hfet Ash lie (31 y Gly Arg Aan Th:v Le\i Ala Cys lie Cya T.y-j Asb 
100 105 113 



Glu A=ji Glu JSer Lye Gin Lou Lys Ij.a '.vr Pre Leu Pro His Met Phe 
1"5 lag ta5 



j.le Val Lye AtJp Leu Vol Pro Asp T,e<u Thr Aaci Jhe 'rye GLn Gin Tyr 
130 liii 140 



T-ys .Sfir Il<i Gin Pr= Xyr leu CLu Arg Ser 3sr Hhe Fro Lys A^p Gly 
145 ISO ibL. 160 



Ihr fJlu Vs.l L=u Gin Seu I la Glu Atsp Arg T.y? Lys lcu AS£ Gly Leu 
165 170 175 



Tvi- Glu Cyn rl-e Leu. Cys Ala Cys Cys Her Thr 5ar Cys Pro Ser Tyr 
I«(3 1S£ :po 



Tutd Tip Asn 5ln Glu G_i.ii Yyr \.e-j Gly Pro Ala Vai Leu Met 31n Ala 

155 200 2C5 



Tyr Arg Trp T,(=u II* Asp Sei Arg Ann Cl.n Ala Thr Lys 'rhr- Arg Lys 
2-0 SI.? 2i0 



AH a Me- Leu A__n Aan S^r Met Ser Leu Tyr Arg Cyr. Vir- Thr 11-9 net 
22-; 330 2.15 



WO 



PCT/iTSsnca/oiisss 



Asn Cyu TJjl- ArLj Tlir Cye ?ro T,y 3 Gly Leu Aon Pro Gly beu Ala Ilu 
245 25U 355 



Ala (ilu He Lya Lys S^r Leu Ala a.la 
260 2G3 



<=2JLCl> lj<J 
^Sll? 1134 

<2i^> cMr, 

saccharomycas ceirevisiae 

<221> CDK 

<j!3:i> (1) . . tl!3i) 

uLy LLt aaa'ggg agg gt<2 3?it r.ag sag e??t tac sag t=.b cot utt -sea 43 

Met. flftr 3ly Arcj Val Asn Cln Lys Arg Tyi' Lyu Tyr ITo X.hit Pro 

1 5 10 15 

?tt cac COc gta gat g*C Ctt CCA gc.g tta aVO CLIi cat aat ccg tta 35 
II 3 a is Pru Val Aep Ado Lcu. Pr* 1*1 u Leu He Leu HH.k Apu Fro Lkl 
no jo 

t.ct tgg Cta tat tgg gca tac Oyu tat tan .-ag agt a=g aa: gca 2ig l-M 
3*r Trp Leu Tyt Tip Jk la Tyr Arg Tyr Tyr Lys Ser Thr Aim Ala Leu 
35 45 

aac gat aaa gta cat gta gafc ttt ata. gg=i g a t acc act at.t cas ate iS2 
*sn Asp Lys Val His Val Asp Pbe He Gly Aap Thr fjr Leu His lie 
so So 

acg gi L uau gat gar: aag caa atg eta -at etc Lcig aat aat gga ttt 240 
Thr Val aim ?Rp A-?^ IrfVS Gin [fez Lex; TVf Leu Trp Jma i\cn Gly Phe 
55 70 75 eu 

ttt gge act ggt C£i£i ttt age Eigg agt gag dct aca zgg aaa gj'^ B 



Pie Gly- Thr Gly Gilii Ser Atg rtlu Pro ^Thr 1?rp T,yp ft la Arg 
S5 50 

aca g^fr gcc aga etc ggt etc eat ga^ act ccc etc cac aat egg gya 33G 

Tiir Glu Ala Arg Leu. Gly Lau Aan Asp rir Pro Leu His Aan Arg my 
100 105 1.10 

gga aca aag agt aat act gaa a.=g gag atg act LLii gag iiiiy ftc = ga 334 

Gly Thi- Lys 3er Asia Till" Glu '.Thr -3lu MeL Hir Leu Glu _ye Val Thr 
1"5 120 13.5 

caa nag agg *g* -hp caa aga tta. a*[J ttc aag aaa gaa OyL <£uy aag .13 2 

Gin (31 n fi-g Arg i eu Gin Arg Leu Glxi ?he Lyy Lys* Glu <vrg Ala Lys 
133 1SS 14f1 

tta gaa. aga gaa t-a ci-a qaa tta aga aaa aai ggt ggt cat ate ga.L -ISO 

LOU Glu Arg Glu Leu JL~U Klu Leu Arg Lya Lys Gly 31 y Hi:; lit: Asp 

1*5 150 155 I 60 

yug gaa asc ate etc ott gag aaL'. 'ju£ ega QE?a tea tta aga aaa ttt Si 3 

film Glu Asn lie Leu Leu Glu lya filn 3.rg 01 -j &&±- Leu an-g Lj-e Phe 

ieu 170 175 

s.aa cfca aas oaa aea gou gac g-g ggc ate gtt gca Cii ck^ gac 57-5 

Lys- L-su Lys sin Hir Gin v*l LflLy lie Val Ala. Sin 31u (Jin Asp 

ISO 1BE 1?0 

shh f.r.r. gaa tea aat tta aga get gaa gau aau cLbLt att =tt gat gag 624 

He ser Glu 3er Aau Leu Arg Asp Glu Aap A^n Am V,en f-eu Asp Glu 

195 200 'JUS 

aac ggt gat ott ttg tta eta qag tea eta gaa uLa atg cca gtg ga.a S72 

Asn Sly Aap Leu Leu Pro Leu Glu Bar Lau 3Lu Leu Met Pro Viil Cllu 
210 315 520 

get ate ttt tta act ttfc gca ct-t cct ctL c-Lt at& tct ccc gcg 720 

Ala Met Phc Leu Th^r f>he Ala ieu Pre val Leu Asp i:ie Ser Pro Ala 

225 230 235 240 

fcgc Cvg gca g^g =iaa utg r.tt caa the- gat gt!C aaa ta- EL=a gac fttt 7G8 

c:^b L«u Ala Gly Lya Leu Phc Gin iTi^ ^i*p Ala Lys Tyr Lya As? He 

243 -2W 255 



WO 



esc tec ttt gtc aga ttia Luc gtt ata tac c=b ci.ic tac a^a -ca cau 
Hia Scr Phc Val A-rg r,fiT Ty- Val He Tyr Hi? 4?.S Tyr Arg Sar Hin 
SOU 26j 27C 

gyt t^g Lljc gta aga tct ggt ats. 39a ttc 992 tgc gat tat tLa L bsi 
Gly Tirp Cy« tfal Arg Eer Qly IZe l.ys Pie G-iy Cys Asp Tyr L-ll Leu 
230 235 

tat ^=ag aga ggg cca Ot-'a Ltt caa cic get. gaa fctr. tgt gtt atg ggt 
Ty^ nyu Al<j Gly Pv-o rro phe Gin His Ala Glu Phs Cys Val Met Gly 



£tt gac CSC gac gtc Let naa gai: hat s^g tgg t.^f tot Age ata gcq 

Leu iisp Hie iVsp Ycl flcar Lya Asp Tyr Thr Trp Tyir 3er Set" lie Al* 

205 ilO 313 320 

cgt gtt gtg qq-i gyd ges a.ag sag acg ttt gtg tta t.grt tsc gtg gag 

xcy Val Val Gly G,1y Ala Lya Lya Th~ Phe Val Leu <Jyc T/r vsil Glu 
325 :>K- 335 

agfl eta ate teg cjaa csg gag gcg *.Lci yud. uta. tgg tea aac aao 

Ax^g Leu Tie Ssr Glu Glu Glu Ala He- A* a T,=n Trp Jiys Ber Asn ?-an 

ttt set =*aa ttg tto aat agt ttt ca.B. gtt ggt g.U.- gta LLg tat aag 

I-ha Thr Lys L5U Pfc£ Asa Flie Gin Val Gly Glu vol Leu Tyr Lye 

35E 350 36Ei 

aga tgg gtt esc gga aga not aga gar: tag 

Arg ^rp val Tine. Gly JLct| A*n ftrg 

^70 375 



<210> 140 

<211> 377 

<212> PPT 

^£13> Saccharoiryces daievisiae 

140 



Mfit. Rp.r T,ys <3ly At 3 Val Asn Gin Lys firg Tyr Lys Tyr Pro Leu Pro 



WO PCTYUS2M4/01 1 SS8 



lie uis pro VsJ. Asp Asp Leu pru Gla Lea lie Leu f!i£) Asn Pro hew 



fier Trp LSU Tyr Trp Ala Tyr Aug Tyr lye Lya fier T>ir Aai> Ala Leu 



f'K-n Ly.s val His vail Asp Phe He Gly Asp Tlir Thr Leu Eie lis 



Tnr Vri'l (VI i App Asp Lys Gin Ma* Leu Leu Trp &sn Asn Gly E>he 



Plie Gly The Glsf Gin Flm Ser Arg :;er Pro Tiir Tit Lvs ?-la Ar<j 



Tilt Glu Ala Arg Leu Gly 1-p.u Asn »\srp Thr Pl'O Lau His A311 Atg Gly 
100 105 no 



rjly Thr Lya 3ei- .iau £hr GlU Uir (51 a Met Ttrr Leu Gin Lye: Val Thr 
315 130 125 



(3ln Gin Atq Arq L=u Glu Arg Leu Glu Plie Lys Lys Glu A::g Ala Lya 
15 0 13 5 140 



Ldu Glu Arg Glu r,ew Leu Glu Leu Ax*j Lyp Lys Gly Gly His lie AtJp 
145 150 1.55 160 



Sin Glu Aan lie Leu feu (ilu Ly.O Cln Ar<? Glu Lier feu Arg Lys Fhn 
165 170 175 



WO 



LVQ LLU LVQ 3ln Thr Glj Asp Val Gly lie Val Ala Gin Gin Gin Asp 
- ftO 135 190 



Hie Ser Glu Ser Asn Leu Arg Asp Glu Asp Asn Asn Leu lsu Asp GIll 

1?5 2(J0 205 



Asn Gly A&p Leu Leu Pru Leu fill? Ser Leu Gin T.eu Met Pro Val Glu 

213 215 220 



Ala Met Fhfl Leu Thr 5he Ala T.F.i? Prrr: T.em t.fjp Ho S^sr fro Ala. 

22 5 5:30 H-J5 240 



Cy£ Liaj AIh. Gly Lye Lsu Fhe Gin Phs asp Ala. Lya Tyr l.ys? *i?p He 
245 250 255 



His 3=i- Phe ^al Jiug Str Ty± v<*l rl-a Tyr His His Tyr ato ssr Hie- 

2<5t) 2fi1 270 



fi'iy Trp CVS Val Atg S=r Gly He Lya Phe C-ly Cy ( :. Anp Tyx Ijq L^ll 
275 iSO 2S5 



Ty- Lya Arg Qly 7ro Pro Phe Gin m.? .Ua elu Ph? eye val Met Gly 



Li=u Asf Hiy Aap Va.1 Ser Lys Ainp '[yr ^hr: Trp Tyr Ser Ser lie A1& 
205 31C 315 320 



Airg Vil Val Gly Gly Ala Lyg Lye Thr Phs Val L^u Cyu Tyr Vul fllu 
335 330 



Arg Leil He Ser 31 u Gin Glu Ala lift Ala Leu T=p Lys Ser 2VE11 ftea 



WO 

340 



345 



350 



Fhc Thir .ays Leu Phe A&u Set Plm Gin Vtil Gly 3lu Val Lju Tyr Lys 

355 365 



Arg frp V=l Pi"Q Qly Acg Aan Ang Asp 
3 70 3 7b 



<210> 141 

*211? UBS 

<212> EEL=i 

■;213> 3iii-:diaroDyr:sfl c^revisiae 

-:221s- CDS 

<222s [I) . . fllM) 

MOO.-. i4.t 

atg bca toa ata afcfc gtoT ggr: agt: grr= gca ttg gen get rj = c ate 4 0 

y.ut flcr 2cr Arg tj ft TH = Val Gly Ssr Ala Aln Leu Ala Ala Ala lie 
1 o It] 15 

aca ^ct si^c i.td atg gt= aga gaa cag sag gec a^g ggt cag aga aga 9 □ 

Thr Ala Sei- He Met Val Arq Slu Gin Lys Ala Lye; CSly din Arg Arg 
20 30 

frqc aac gtc tec get tac tftC aac ggc cag gag tac ggo agL lULi 144 
Glu GJy Aen Val Side Ala Tyr Tyr Ase Gly Gin Glu Tyr Civ £or 3e:r 
3 5 -10 4:5 

gca cce cca cag t.rg gga aag eta cat sac ata aag oaa ggc ata aay 132 
Ala Pvn Pro Bin Leu Gly Lya Leu Hip Agn He Lys Gin Sly life Lys 
SL S5 eo 

yaa aat gec ttg teg tta aae. gac; gag etf: cho ggn gh*» tct caa aag 240 
Glu Asp Ala TifiU Sor LCfl.l Lys Asp Ala Leu Leu (41y Val 3tr (Sin Lys 
65 7U 7J3 3 0 



WO PCT.TJSi20rj4/fll 1 SS8 

grrt egg gas gag get Cca aag gti act aag uyL gLy uta tea r.r.q gaa i3B 
f.ld Arg Gl Li 3lu Ala Pro liys Val Thr Lyg Ar-y VjI lie FJe^ Pro Gl-j 
S3 0fl 9£ 

gag ga.z get =ag sea cgc e.ag cay eta. ggc i;aa aaa gec aag gat t?t Hj6 
Glu Asp Ala (31 Q Thr Arg Lyti Gin Leu Gly 31 □ Lys Ala Ly3 Ac=ti Star 
100 1U5 UO 

ta<n teg cba agu a^c Ltd aal tgg ggg ttt agt gag y<JL gaa aga agg 3fM 
f!-er tier Gin 3er He Fhe A-jr. T:rp Gly phu Set Glu Ala Glu Arg Aiq 
115 120 12E 

aaa gec Eita ge- ate ggg gam ttt gat act get aay dbiy cyt ttc gaa 43 2 

lys Ala lie Ala I_e Gly Glu Phe Asp TJxr Ala Lys Tyn :4rg rhc Glu 
130 135 :l.4D 

gag gna gt.g gat WJt aat rrag aag gag etc ttg tec acg gtg ctg aga 48 3 

Glu Ala Val Asp A_g ,isn slu Lys Gill Lty Leu Ser Thr Val Mat Arg 
145 150 IE 5 1611 

g^g aag aag gne get ctg gE.c aga gczv tec att gp.g tac gaa ayy tac 52$ 
Clu Lya Lys Als jtfa Leu Asp Arc? Als. He Glu Tyi Glu. Arc, Tyx 

165 17a 1TS 

yyy ct Ucl gty E, ya gs - t tt aat ga.g ctt teg gar; aag eta gae ess. cag 5 7* 

01 y A-:g Ala Arg Asp Fte Asn win T. eu fcer Asp Lys Leu Asp C-l.n Gin 
1E0 185 1911 

gaa agg aac ag:. aat -j-ct ttg aaa ogc ctg ttg aaa ai>.fc Eiac acg ggt G24 
Glu Arg Asn E-ar At.ii Px? Leu Lys Arg Lou Lou Lys Ann Ann 'ibr Gly 
1°5 20J 205 

gar: get aat aet gaa gaa gec get gca aga agt ytc caa ggc tgg ggt 672 
A£jp Ala Aku Glu GlU Ala Ala Ala Arg Ser Val Gly Gly 

210 315 2S0 

gat acg gca 3ag gs.g ttt ggt aga gaa gag tzg gag gaa gr.r. aag aga 720 
ttnp Tlir Ala Cln Glu Fba Gly Jttg Glu Qlu Leu Glu Glu Ala L^lj Any 
225 £30 235 2^ 

aat geL Lot Lua yag tea age gag gcg eaa aaa rqt et3 gac gag ctg 768 

ASJ1 Ala Shi' 3er i?1n Pro R(?r Glu Ali Gin Lys Arg £^U Asp Glu Lau 



WO 

245 



2 50 
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2*5 



aag aag ate Flag gaa asg ggi- t<jg ttt ggt tic aae ;.aa ggg gay can 81$ 

Lys Lys Us bye Glu Ly*S Gly rzu Fhu Gly Tyr Asn Lyti Giy Gin Gin 

260 ^£5 270 

<-±gr_ gsg r_ag att get gzta. egg gta gec aga- <jgt tta gai yya tgg as4 

Her Glut gin riln He Ala aiu Arg Val Ala Arg Gly L=u alu Gly 

275 ^S-J ^S5 

yyL yad ded yuLj get caa ctt UCC aag gad gaa atg gac gat ttSi a;;a 912 

a1\y rti-i ■■■hi- at a ill a Gin Leu Ser Ljis Asy (31 u Met Asp Aep Leu Arg 

290 295 300 

tgg 3l3t: tat gag act tea nag aaa caa ctg g&fc aaq aag gtg tcu yaL 960 

Trp Aan Tyir CJJ.-.t A en fter Lys Ly£ Gin Leu Asp Lys Asji Val 5eu App 

^05 310 315 

y.-u a.Lg ysc rcg tta. tct dig SCO aag gag ga." t-tg aaa 2ag tec ggc 1500 

Ala tfe- JiGp SSL' LiU Stir Lys Ala l.wg fjilu As? Leu Ly£ Clin Tj-f Gly 

32 5 330 33 5 

agej cad tgg tgg tct gcjtt Lgu act. t.r.r. sag gtc ga<7 flat rjaC aag cag IOCS 

S*r Hi.O Trj? Tip 3cr Gly Trp Thr f>er lys Val Aap San Asp Lys Gill 

E'-t r - t "- ? ^aa gat gar? gtc caa a^g aag tac gat ys.a ttc. e.aa aag 1104 

f-~l* r.,eu Lye Asp Giu Ala Gin Lyii Tyr Asp Gin Ala 1.cu lyn Ly'J 

355 3S0 3<75 

tan gsft gaa gec c^ □ »= aaa ttc aaa gaa. tgg aat gat -sag ggL yaL 1152 

iyr Asp Glu Ala L-yg JVen Lys f'ha Lya Glv Trp Acn Asp tiya Gly Aap 

370 375 3fl0 

ggt aaa tic tgg age teg aaa aag gap tag 1192 
Gly Lys Fhe 1'rp f,sr fi e-r Ly.5 Lys Aap 
3E5 333 



<211> 393 



WO PCTYUS2M4/01 1 SS8 

^^13^ Saccharomycee ces^viaiae 
<-10C> 142 

Met 3er Ser ikrg He lie Val Gly 3er Ala Ala Leu Ala Jlla AT.a lie 
is 10 is 



'.rlir Ala Ger ila Kst Val Ary Glu Gin Lyy Ala Lye Gly Gin Ai-pr Jirg 
2f! 25 30 



Gli2 Gly Asn val Stir Ala Tyr Ts-i Aim Gly Glu Glu Ty=- Gly scr Sfijf 

35 40 45 



Ala rro Fro Gin Leu Gly l,ya LCU His Aan He LyFJ C-ln QLy IIg Lys 
£0 SB SO 



□lu Asp A.1 a Leu Ser Leu Lya Asp Ala 7„=>u r,i3U "1* Vkl Ser Gin Lys 
53 "70 75 8 3 



Ala Aig Glu Giu Ala r^ci lya V^i Tftr Lys Arg Vs-.i ris Ser Pro Glu 

S5 ?C f=S 



Glu Asp A1& Glu Thi- Aj.-g Lyj Gin LOu Gly Gin Lyn Ala Ly.3 Asp SCL- 
100 IDS HO 



frier Her Gin Ser- lie Plus ash Trp Gly Phe 3-=i- Gl"u Ala Glu Ai-g A?.-g 

115 12 0 12 5 



Lys Ala 11c Ala lie ftly Glu Phe Asp £hi" Ala Lye T,y.s Arg Plte Glu 
13 0 13 C 140 



Glu Ala Val Asp Arg Ann Glu Lys Gin j-eu Leu Eer Thr Val Met Arg 
1*5 150 i&G 1*0 



WO 



GJ.U Lye Lye Ala Ala LfiU Asp Arn Ala Ser He ttlu Tyr Glu A£g Tyr 
1(55 170 17fl 



Gly Arg Ala Ar H Asp phe Asn Glu Leu 3er Asp Lys Leu Aap Gin <?1.ti 
185 130 



Glu Arg Ask Sir Atu± Pto Leu Lys Arc? Leu Leu Z.y& Abq Asn Tlu- Glv 
135 200 205 



Aap Ala Abu Glu Glu Ala Ala *la *rg 3er Val Gin Giy Tip Gly 

210 2>.b 220 



Asp Thx Ala Glfi Glu Phs. Gly Arg Glu Glu Leu Ulu f.*2u kin Lya Aug 
22E 23 0 :-!:■. s ^40 



Asn Ala SSK 3er Gly Pro Ser Glu Ala Oln 7,yr. £i-g LCM ABp 3lu L-su 

7 *<=> 



hyrj uya I la Lys Glu Lys Gly Tip Phe Gly Tyr Aan Lj-a Gly Glu Gin 
MOD S65 STI> 



Stat- Glu f!:n tfln He Ala Glu Axa val Ala Aig 3±y L^u Glu Gly Tup 
iJ7b 283 235 



Gly Glu Thr Ala Ala Gill L£u S=r I,yp Asp Glu Met Asp 7^qp Lsu Arg 
330 2.00 



Ttp Aet. T\tt Glu Asn Ear Lys Lys Gin Lau Asp Lya A^n Val y?r Asp 
310 315 320 



Ala Met Asp Se*- Lsu Ssr Lya Ala Lys olu M?p Lsu Lyp elr. Tyr oiy 

325 3.30 33t> 



Sex: His T=p Trp Ser Gly Tjrp Thr Ser Lys Va.1 £ap Asm Aap LyR rjln 
340 ;-i^o 



Jila Lei Lya Asp GIu Ala Gin Lys Lye lyr As? Glu ilia Leu Lya 7,yp 
3F5 Sfif, 365 



Tyr Asp Olu Al*i Lys Asm Lys Phu Lya Glu Trp Asn Asp Lys Gly Afl*> 

370 375 -jsc- 



ray Lys Pie Trp Ser Her Lya Lya Aap 
31ii 350 



;2.1.0i JJ^ 
--0G3 

'^2I3> SacchaEOLUyc^U c: gravis i<ie 



*.'s.?.i* 

-1} . , (1083) 

<<1D0> 143 

ahg t-cc tea caa qaa tat aca act ttt £iLa gat ata cca gtg aci aca 

Met. S(»r Ser Gin Glu Tyr Thr Unr PhE lie Jlsp He Pro V=l Th-r K:rg 
15 10 is 

gcg cag gtt gaa cac -gr. tct t<ac Ecu ttfc tgg tec tea cLg Lat ccc 

Ala 3 In Val 3lii His <?ys Ser Tyr 3er Phe Trp Ser s*j: Leu Tyr Pro 



aaa tat gtg ciua aaa tec s.ta ctg tta aaa tec tta ccg aaa a&& ttt 
Lya Tyr VaX fro Lys Sir He Val .i-su Lys Ser Lau P:_-q Eye Lys the 



WO 
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abL unti Lit ttg gaa caa gao ggt ate aag ct-a ccc caa qsa sac 192 
Tie Gin 7yr Lati Glu Gin Ahfi gly 11= Lys L*u Pro Gin 31 u Glu am 
50 ^5 30 

tec agg tct ytg tac acc gag gaa nta ata aga aat g=a gaL dat g=C 340 
Sei- Arg Sex Val Tyx Tbr Glu Glu lie He Arxj Ssn Glu Aap JIsti A^p 
65 70 75 3D 

tat agfe gat tgg gag gac gat gag gat ac= gnn ace gaa ttt gtc caa 23 3 

Tyr Se- Asp Tip Glu ^-^P Glu Asp Tir Ala Thr Glu J?he Val Glit 

fi!) 30 $5 

c-aa gzt gag cca ttg ata gat tfct gaa tta cac cag aaa tta aag 3 35 

Glu Val Glu PrD LCU lie Aap Phe Pro Glu Leu Hia Gin Lys Leu Lys 
100 lOD 1LQ 

:jut get ttg aas gaa t-ia tjyt gca gtg get ocs a.ig tta =ac tgg tat 3S4 
flpp A?, a L9U Asn Glu Lau Giy Ala Val Ala P-o I .ye Leu fedn Trp J3sr 
US 120 135 

gc-i Me =g& gac act »cc tgg <?.tt LLy uuy ant aac act atg r.ag test 4J2 
Ala Fro Aim As 3 Ala 7hr Trp I la Lhu Pth Rm inn ?hr Met Lya Cys 

130 135 140 

asi gag gta =.=,t gag ntt tac eta ttg ttg sac gci tcu aut tie ata 450 
Aan Glu Viil ^=n Glu Leu Tyi- Lea I,eu Lev; Asn Ala Sen- Tyr vie 

150 155 160 

atg jat ytb caa aga gca Ctt h=r ggc tgc gtg ga- ggg gat gat 53 8 

Met His Itqp l.eu Gin Arg Ala the Lys Gly Cys Val Asp Gly Zitp Ai,jy 
1S5 170 175 

a.tEi ana gga ttg E.aa ttL ttg gta ctt aga g?l£1 teg tgt gat atg 57S 

Us Ly« Gly T,e« iys Phe Adp Leu Val LSU a.rg Gin Trp Cys Asp Met 
130 1SG 1SD 

aat ccg gca cic gas ttt Agg gtc ttc gtt aiy ddL yuy cat ats gtt b~i4 
Asn Pro Ala Leu Glu Puts Arg Val Hie Val Lya P.*m Ala frig Us Val 
135 ^oo 

y SB sjcc acc r- = g ogt gat tta aat t&t t&t gaC tat tta gs'C guy Lty S^a 



WO PCT.TJSi20rj4/fll 1 SS8 

Gly Ala TLr Gin Arg Aep Leu ?.bh Tyr Tyr- f t pp Tyr Leu Asp 3Ln Loli 
210 213 220 

tea gat acc t~c aag gac ctt att gaL gaa ata gtt est gat yLc gtc 7 

Ser Asp Thr Fhe Lys Asp irij=j H C agp gi u n e Val His Asp Val val 
225 130 ?JJ5 240 

ctg cc: aag ttt cot gaz aaa agL LLO gLL (JLL gac yLt tat att cca -i 

Le_i Pro Lys Phs Pro Asp Lys Ser Phe Val Leu Aup Val Tyr lie Pro 

245 250 255 

aga cct t.tr- s*t «aa ate ttc ate gtt gat ata a at cuy ttt gec agg a 

Arg F"D Phe Seq Lya He I la Val Asp lie Ahil ?ro Phe Ala Arg 

260 26R 270 

aag aca gat tct ttq eta tr.t tea tgg aac gag- att get gug di« gc:a s 
Lys Thr Asp ier Leu Lee. Phc Bc-r Trp C-lu lie Ala Ala He H.a 

275 280 58!? 

cat erg aag aat gat gtL gaa yah tat gaa tta agg tea gtg ac^ agg in 

Pro Pro Lys Asn Asp Val Glu A=p Tyr Slu L=u Arg Lau Val Thr Arg 



□ at aac acg ggg iluu ttc get tea aaa g*ig cac tec <raa. aat cat gtt 

Hi& iiBn ThL" Gly A-tl Phe tier Lys Glu His Sex G.Ui Asa His Val 

-05 :H:L0 315 32 0 

r:r:a n.^g gat ct-r gta gaa get agt tta aaL uut gaa gca ate cg?l gag 

FDO Gin Aap Le\* Val Glu Ala Scr LCi Asn Prn Glu Ala He Arg i21u 

325 31fl 335 

etc act caa aaa tqg aaa qaa eta etc Lt!L ^tia cag gca aag gaa gaa 

Leu Thr Gin ~,y& Trp Lys Glu Iitna Lau Ser Gill 3ln Ala Ly9 Gin Gl-.i 

■3 40 545 350 

age agt gat ig- gag aat gaa act Lag 

Ecr Scr Asp S=r <jj.-j Asn fJlu Thr 

2si 360 



<J210s. 1-11 



^£12? PRT 

<213> EacirjLEii-oirn/cfiH i:*irsv.T.aiae 



Ket Ser Ger aln Glu Tyr Tbr Tlrr iw-.s Hr Asp He Fuo vaI Tlir Ai-g 



^la Gin Glu His Cye Ser Tyr S".r PViO Trp S'Sr Seu Leu Tyr: tr; 



Ly& Tyr Val P-u iya Esr He Val l\f>ii T.yn Sor LOU ?£* Lys Lys £>hs 



lis- Gin Tyx" Leu Qlu Gin AEp Gly He Lys Leu Pro Sin 31u Glu Asn 



Ssr Arg Sgl- Val tyx Tin: Glu Glu rl= He A):g .*en Gin Atp Acn As: 



Tyr- Asp Trp Ulu Aep Asp Glu Asp Tlir Ala TIjx- CIu Phs Val <H:a 



Glu Val Glu Pro Leu .Tie? £sp Vhp ^i-n GItj als Gin L;-^ L=u Lys 

1DD 105 HO 



Asp Ala L=u Abu Glu l,en G"l.y Ala Val Ala PTD Lys Leu Asq, Trp Ber 
115 130 12E 



Ala Pro Arg Asp Aln Tin Trp He Leu Pro Atn Auu Tin- Hat Jys dys 
13 0 13 5 1.40 



Afln Gill Val ASn Gin ILau Vyr L&U Leu Leu Abzl Ala Ser Aen Tyr Ht- 
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Ket Ilia Aap Leu Gl=i Aug Ala Fhe Lye Gly Ova- Val Asp Gly Asp Asp 
16S 170 175 



lie Lys (jT.y f.e.U .[*ys Pfu© Asp Leu Yal Leu Arg Gill Trp Cys Agp Met 
13C 135 130 



f^sn Prr> F.1 a T,*i? Ciln ehe .ftrg Val Pie Yal Lys Aen Ala Hi a lie Val 
135 200 205 



Cly Ala Tir "In Artr Asp a an. Ayr 'Xyr Aep Tyr Leu Asp Glu Leu 

210 :U£J 220 



Ser Asp Tin: Plie lye Asp Leu lie »cp Glu Ilu Vul Hi a Asp v=l 'jp.i 

230 23.1 fl40 



Leu Pre Lye P.IO rro Aup Lyu E-ui- Phc Yal Levi Asp Val Tyr lie ^ro 
L45 350 



£j:g Pro Ehe A=n Lya 11= Ph= lie Val Asp lie Asn Fx a ^he Ala Arg 
25C 255 270 



Lys Thr Asp Sol- Leu Leu Phe Ser Trp Asn Glu He Ala Ala lis Ala 
575 2&0 285 



I-ro Pro Lya Ada Aap Yal Glu Asp '.lyr ft'n lieu Arg Leu Val Thr Arty 
230 30 a 



His ASn TllT Gly Ary Phs? Ala Ser Lye Glu Hie flp.r Cjlu ftsn Hie Val 
J05 310 315 J 29 



WO 



Peu Gin Asp Leu val Glu. Ala. 3rt Leu Aen Pnn Giu Ala i Le Atg Glu 
325 330 235 



L^u Thr GlLl Lya Tip Glu LStu LeU Setr 31 □ l3ln Ala Lys fCn G1j 

.540 350 



£ar Eer Asp Ser "J.n S.Rn vflu Thr 
355 360 



^aiO> 145 

<aia> una 

■=^r..3> Sacdharomycee cereviciae 

<221> CDS 

■ 1 1).,!120I] 

■^4Q0> 145 

dLy tug cae cii sac eag ett att c:r,5 cae. g;r tp.t a.tt fcet a-ac ttt 43 

Met Scr His Gin Asn C^n t,f>i.i Tie l J ro Gin Ala Tyr Ho Scr hdu Pha 
1 m 10 15 

cat aac aga LLg ts.ua aac gaa gat gat ggL alio unv stc ttt aca atg £6 
His Aau Ary L-n Thr Acii Glu Asp Asp Gly Tip Qe Phs rhr Hst 

2} 25 30 

get ;:aa oaa stei a^g cag cat aaa agg t^t aaa gtg gec aac tat gcg l 

Ala Gin Gin Tj- Jirg Gill Hli; IWd Ar;j Ala f.ys Val Vtil Asn Tyr Ala 
35 40 45 

gaa tat gac i&c gat r.tr. ttt gar gaa ttc sat atg ggt tot aafc 192 
Clu Tyr Aap Asn A*p bs.ii PLe Asp 0lu Fie Asn Ket Ain Gly Sur inn 
50 55 £a 

LLl: ttfciu <±int yet gat asa cstc tat aaa q»h a at qtra gtg tct eat gaa 24 0 

Ptie Aan Asn Ms £<3p T?ir K±a Ty~ Ly3 Asp Jftsn Ala Val 391" Hi? GVa 
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Fiat act er!g cjcs r.tt fira aat ggt gtt acc atg gac ggt tec gad tac ??fl£ 
Asn Thr fro Ala Lau Hiit Aan Gl>- VH HtC Ket j*iep Sly Eljl - Glu Tyr 
35 3D 95 

aat gtc cts gag aac ?_tg aat gga gcb gat agt ai;t ata Lut iat aai: 336 
Asn val Leu Glu Asx, Mst to Gly Alu fiup Sir He Hg Asd Asn 
100 1C5 110 

u-liu iuf gat gcg ggt tea aac atg gtt gtg g&a tct tta tec ggt ttg 384 
Lys Tyr ASO Ala Gly S=r Aan MeL. Val Val Slu Sat Leu 3er 3Iy L5U 
115 120 125 

aat a'je ant iac aac cr.c. age aa>:. ggt. ccg agt asc aaa gcg cag ges 432 
Aan .9er ?..er- Asn Asn Ala 3 or Asn Gly Pre S&r Asn Lys A La Gin Ala 
13-3 135 140 

c^g ga^ att gga. aac cae gtt cts c.r.g gar. ctg csa g&c cas. sj.c cq: tso 
Gin Asp lit; Gily San Ala Val J.eu ?ro Asp Leu Qln Asp Glit His Hi=j 
145 150 155 la? 

aac aac tllCs dA^ ai:a ttg aga tac r-: aa = at* *igs gat act tt= att SiJJ 
Aan Tra Phe Asn lie T.en Arg Tyr Pro Lys lie Axg Aap i'liu eli-= ;Qe 
-(?'-■> 170 175 

aae q^a. aaa gtg gtg tct ccs tat aga etc aa.ij gaL ea« usa acg !>7S 

Asn GLy Lys Val Val Pro Tyr Arg Leu Asn Thr Anp u Thr 

1B0 190 

aag gea iac gc; aat tct ggft gag QtJa. ate atcf ata cca. S"t act ttg 624 
Lys Ala Asn Ala Asn Ser (Sly Glu Al* He Mst He Pro He Thr Lou 
195 200 205 

gat ata gaa cat atg ggt cat. sec ata aaa gac cary ttt etc tag aau S72 
Asp He? Glu III? Met Ely Sii; llii: lie Lye Asp Gill Fbe Leu TEp Asn 
21U 215 22(1 

Lai; aat gac tec ata tct cag gag gaa ttt gc.r. tct aha -.ac tgt 72 0 

Tyr Asn Asp Anp Scr He Eor Frc Gin Glu Phe Ala ^er He Tyr Cy£ 
225 li.ijU 235 240 
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13V7fi2 

aaa gat ctt gat atg act tec £ct see t.ta ceij iiClt liu-i att ccg aat 'JCS 

Lye Asp Leu Asp Met Tlu: 5i>r ?la 'Hir Leu rtln Tlu- Gin lis Al^ Asil 

2^5 250 235 

ata ata aaa gag cag tty aaa gac 2tc gaa aat att yea gec act. gag ?.i t 

Ilu Ilti Lys Glu Gin Leu Lyc Asp Leu Glu P.Cin He Ala ALa T."nr Glu. 

2Sf> i<55 270 

alia: atij tct qLi'j etc: cac gtg siLiii aLcj aac eta acc tgt! &a<j tta saa SG4 

lis M=- Rpv aprp Leu His "Tal He He Abii Leu "l:r Cyn Iir.-n Gin 
275 260 2B5 

gac itt ttt gaa gat aac ttc cay tgg a*t; LLy aii: ynu aaa tea 912 

A&p Arg ?lie Phe Asp A£n Flit Gin Trp Asn Lei; Afin hpp t.yf; 

£90 2155 :- h IJ[} 

ctt ast £ca gaa aga ttt get aca tec <xtt gta cag gac ctt ggc Lt& 96 0 

Leu Thx Pro Glu Arg phi Ala Tin Sex He Val tCn Acp Leu Cly Lsu 
J05 310 315 .liilj 

sea aga g?.g "to ate ac: tta ata tefc caa tr:g ctt cat giii A'jL rttc 1D03 

'Jfir Arg &lu ?tle lis Pro Letj lis S&r Gin S«r Lt-j. Rid C-lu TIlt He 

325 333 r^-^R 

tC9 nag ata aag acg g^a -wj cjta g=it cgc: cac ^tg att c&g ejao cat 1CP<5 

LSU Lys lis Lys Lyp £sp T^p V~5.1 A:3p Ul^ fiiS Leu He Gin Asp His 

340 345 ibO 

yLC uua aac ga. gec gca ttt ggg ^ac tta tct gyt utu agg ntg gat 1154 

Val Pry A{?ri Asp Ala Ala ?he Gly Tyr L£U F,err G'ly Tie Arg Leu A,5n 
360 3S3 

att gat ga= ctg ggc tc-c aat tgg tgc <_(ja ugg gtg gaa ata tta aca 1152 

lie Aap <31tj Lbu Gly Ser Aiill Ttp -Syd fro Arg V=l Glu Lou Thr 

370 375 afirj 

aaa gaa gaa ata r:^ aaq aqa gaa att gaa aaa rss sga aa^ t-.ha aga 1^3 0 

Lya Glu Glu lie 01ti Lye Arg Glu I1q Glu Lya Glu Aeg Afiil Leu Axg 
3&5 393 335 400 

ay* t-;g aaa aga gaa sst gat aga tta tct aija aqq ggc agg aga aga 124S 

?^rg T-.pn T.yr hvg ClT3 Tlir Asp Arg Leu 3er Arg Aijg (ily Arg 
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tta gab gac tta gai mc aca. stg aga stg tag 128;! 
T.OU Asp Aap Leu GIu Thr Hot Aug Met 

420 ,125 



146 

■slill;. 42C 
^212> PRT 

*400i- 14CI 

Use Ser Hip Gin Aon (3 In LCU lie Pro Gin AIfi '.lyi? Qe Jier Asn Phe 
1 5 10 15 



Hfl.£ £s:i Arg LfSLi TIil.- Abe. Glu Asp Aep Gly lie Tro life Phe Thr Mat: 

io 25 :«a 



Ala Gin Qln TJar Arg Gin His tys Arg Ala r.ya Val Va.1 Asn Tyv Ms 
35 45 



GlU Tyr Asp ?.sn !AHp T ,==ta Ph-5 Asp Qlu Phe Afen list Asn Gly Ssl" ASH 
■50 55 (SO 



Pha Asn Ann AH. h .^np Thr His Tyx Lya Asp Aan Ala Val Her His 31 u 
70 75 3D 



AHn Thx Prn A], a Leu Thr Aan Gly Val Ttr Met AE3p Cily ser Glu Tyr 
B5 9tl 9E 



Agn Val Leu Glu Asq Met Asn Gly Ala. Asp Ssr lie lis £cr Asn Aan 
100 105 110 



Lys Tyr Aap Ala Gly Ssr Asa Mot Val Val Clu Ser Leu. Sax G]y Lei 
U5 L2G 125 



Aen 3er iisn Asn Asn Ala 3ar Atn Gly Pro 5ar Aiai ^y& Ala Gin Ala 
13 0 133 1-10 



Gin Asp He Gly Asn Ala Val Leu Era Asp Leu Gin Asp Gin Hie his 
1'15 150 155 160 



Asn Fro Phs Asa He Leu Arg Tyr Pro Lys ~le Arg Asy Tlir Pl±s He 
155 170 M<? 



Asn Gly Lys Val Val £er Pro Tyr Arg LCu Asn TJir Aap Gin Glu Thr 
180 1&5 1JD 



r.vi; Ala Asn Ala Asn Ear sly Glu Ala Hp. H=h Tie. Pro Ho Thi Lisu 
1SS 200 2 05 



Asp He Glu His Met Gly Hi a Thf lis i-^s Asp Gin Phe Leu Trp Asn 
212 n.i.G 320 



Tyr Aa.-L Asp Asp Ser He Ser ?ro Glu Glu Phe Ala £er Hp. -hyr i^ypj 
22E 23 0 ^ 



Lys Aap Le-Li Aep Met Tlir Ser Ala Thr Lou Gin Thr C-Ltl He Ala Asn 
245 250 255 



Ilo lie Lys Glu Kin Lys Asp Leu Qlu Aan He Ala Ala TIit 

260 265 27C 



Tie tfe- See Asp Leu Bis Val He Il& Afli> r^Rij Thr tjys Am Leu Gin 
230 2if5 



WO 



annul 



Asp Ary Phe Phe Glu Aep Ann pi-i= yin "1'rp Ann i.^u §sn Lya Ser 

23H 3Q0 

Leu Thr Pro Glu Arg Pliii Ala ^hr 5er He Val Gin. Asp Leu uly lrh 

3C5 210 315 

Thr AL-g Glu Fhe He ?ro Leu He Set' Gin £er Dsu His Glu 'jhr He 

325 33 0 335 

Lys lit* Lyu Lye. A^p Trp Val Asp Cly His ]',=u He Gin fisp His 
.1.15 350 

■Val Pre Ap.n Ala Ala phe Gly Tyx Leu Scr Gl>'- lis Arg f.eu 

Hp. Asp U2u Lisu £3ly Ser Asm. Tcp Cys Pro Arg Val G.Vi] T1r r.fiu Tbx 
370 375 3fl0 

lys GLu Glu Hli Glu r.yp >rg Glu He Glu L^-e Glu wrg Asn Lisu Arij 

335 390 335 100 

Al'iD L&u. Lya Arg Glu Thr _^np Arg L^ti £]»r Arg Arg ely Arg Arg Arg 

^0b 413 .115 

lieu Asp as±j Lti-.i g:Iu Thr Thr Kct Arg Met 
433 425 



^210> 147 
=:211> 462 
*,212 > DMA 

EautllHuaniyrFin n^T^v^.f?lne 
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■£4<HJ> 

atg ggt sag aaa aac act aaa ggt gg- aaa aaa ggt tgu aca ggt aag 48 

M=t 31y Lys Lys &SH TllL" Lys Qly Gly Ly* Lya Gly Arg Arg Gly Lys 
15 10 15 

^ar. gsr trh gp,7 ggt Oda ftarr C gt gaa ctt att ta.t Aag tjaa gaa ggc 96 
A£n A£p 3cl- Asp Gly Pt.c Lys Auy Glu lieu Ila Ivr Lye Glu Glu Gly 
20 ?.Z 3D 

caa gaa tat err:- c?a ate acc aag atg ttg ggt aat cga aga gtj g^d 144 
Gin Glu Tyr Ala Win lie Thr Lya Met Leu Gly Aen Sly Arg Val Glu 
35 40 45 

gec agt tgc tt3 gat ^cjt aat u<-mj aga st.g gc? c?.t att arja g£t 132 
Ala tier Cys Phe Asp Qly Apu r,y.= irg He'; Ali Hi a lie Arg Gly JLyc 
GO 55 6 0 

tta aga aag ulua gts tgg atg gga naa ggt gat att att dirt qtt tec 240 
Lsu Arg Lya Lya val T:.-p Met «ly (.-In Gly Asp lie II- Leu Val S<sr 
S= V'J 75 3D 

tt5l a^a QSt tt<2 caa. gat gs.c <;aa tgL yttt ybt gtc can aaa tar. arit 28 3 

Leu Arg ftep Phe Gin Ac-p Acip. Glu Cya Asp ■.fa.l Wal Die L-ys Tyi? A3JL 
35 90 ?5 

tia cjat 5sa qcc aqa aca ^tg aaa aac ana. gyt y^a ctt czt gaa aac 33 5 

leu Aep Glu Ala Arg Thr Lou Lya Aar. Glrj Gly Glu Leu Pro Glu Aan 
130 3 O^j 1LD 

gac aaa att ant gaa aca gac aac tit fj<jt ttc gs.a tct gat gaa gac 3 64 

Ala Tjys T.1p- haji Glu Thr Asp Aan Pile Gly Phe Glu- J3er £,sp Glu Aap 
115 120 125 

gtt a&u fctt gaa tfct ggt aan get gat gaa gat <^ag gaa ggt gaa 432 

Val Aen Fhs Glu Phe Gly Aan Ala \bt> Glu Asp Asp Glu Glu Gly Glu 

1.30 135 140 
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gat gaa gaa ctl: gnL LiLt ggc gae att tai 

ASp Gill Gill Upp Tie jlfip Asp Hi* 

IIS IGO 



■=•213* Sacch&romyce* csrev.isiais 
^400 > 14 i) 

Met Gly Lys Lys Asn Tim- Z.yr «1y rtly T.y-i Lys Sly Ax-n Aig C-ly ]j*/S 
15 i|> is 



Ann Asp ser A^y Gly pro Lyc Arg Glu Lgq He Tyr Ly? rjlu elti Gly 

S3 25 3D 



Gin (Slu Tyr Ala Gill tie. Th± L>t. >feL 1*=U Gly iiE,n Gly Arg V5.1 Glu 
35 40 45 



Ala Ssr f.y?i Fb? Asp fc'ly nan. Lye sj:g Wet Alti Hit He Arg Gly Lys 
">K 55 60 



Leu Axg Lyc Lys iJal Trp Nst Gly «l n Gf.y A.sp lis He Lev VsL Set 
t5 7 3 75 so 



Leu Arg Asp p]i-a Gin Asp /.^p c=1ti. Cys Asp V&i Val His Lys Tyr Asn 
85 90 35 



L=u Asp Glu Ala Arg Thu Leu Lys TiSOl Gill Gly Glu Leu Pxv Giu Asn 
100 !05 110 



A I? T.y,? Hi? AS11 Glu Tfci Asp Asn Pile Gly Phe Glu 3er r^p Cl ± Aup 
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val ftsa PLg C-lu fhe yiy fiii.-i Ala .Asp Glu ftsjp Asp Glu GIj Cly (3ln 
130 135 14D 



A3p Gl-.i Glu I,eu Asp lie ASp App Us 

a is xso 

*UI2:= DNA 

<2I3> Saccharomycca iJCL-tviaiae 

■cMl?- CDS 

■:222> ;il , . (48$) 

■=*[■&:, -.4 J 1 

atg a:si aaa gt; gat act t£MJ yaL yi?a t.fcg ttg n?a fiat tog tta aca 43 

Kat He Ly e Val flop Thr Sar Aap Ala Tjeu Leu LyS Asn 3^3.- fae-j Tin 
15 ID IS 

Llu at;i a=?s -rgg ^ca tta aat at 3 - ttg gat att tta fit sttt tgr gac P s 

11^ :i,ys Tup Thir Leu Asm Wet L*3U Asp I la Leu Fhe £V-r Cyc Asp 
20 25 33 

att ttt tna tta ats aag gat tee ata egt tct ttg ata aca tai <±u^ 144 
lie i*he Her Lsu Us Lyis Asp Ser ila Ary Sar Leu lie Thr Gin Thr 

ttt tner teg gtg ant acc gtg agt aca t-g asg nta aag cct gta uyii i>2 
P>je Ser &er Val A3n '.nir val Sex tfhr Sax- Tin- Val Lys Pro Val Arg 
SO 50 

tta ttg fcgt tgc tta a L t tgt tec aat age aag t-.ng tg- Firs, ata tct 2-10 
Leu Leu Cys ^yfl Lau Val Cyn fip.r 3cn Ecr Lys Ser Cys Thr lie 3or 
€S 70 ys 60 



aac ata acc aga gat CCt giiii tc?. gafl tgt g^t aLig ggg age aga ate 2 
Asn Us TJir Arg Aop Pno Cllu ner C-lti Cys J*B-p Lyra fjly Set Arg He 



^ta qag acg gat tiot taL ttt tea a&t ggg tat ata e.ct tta sat sko 

Lou <31u Tlir Asp Pre Ser Fae Ssr Agn £l.y Tyr lie 'flir l^eu Asn Arg 

Ifjfl log no 

tLo ub.p aaa Lafc tea tec ttc ate att tgt tt<J vtt tgt tta cjt.s c~a 

Pbe Lr-.i I,y=5 Tyr &er Ser ?he lie. Tlo Cy!3 ^OU Cys Leu Val Leu 

115 120 12b 

aca ftac ttg fLtg ir.a cat tc= Ujy L'aa aa« L_L tec ttt Ota g£±£! trig 

Thir Asn Leu Met Lys fais Ser Sfir ^"M Arr> Sor File Lsti Asp Her 

13 0 1.5 5 140 

act gtc <jce gga. ttt ctg gca gat gc* ggg is: CLO tgc =nc tnn at 3 

'rhr val Ala Gly Phi Leu £U Aep Ala Cly Hi a Leu Trp Hi .5 Ser il-a 

145 150 .ISS 161 



ifi:i 

^213 > Sffccharomycee cerevioiau 



Met He Lys Val Tlir Scr Aap Ala L-u Leu Lys Adn Ser Leu ■111- 



Ser He Lys rTrrp Thr Lsu Asn Met Leu Asip He l^u PL^ 3er CyE Anp 



Il« Phe Ser leu Tie Lys Asp i.ie-r He Arg Ser Leu lie Thr Slu Tlir 
flfi jo 15 



WO 



Phc Scr Sfir Va I npn TV V=P s=r Tfcr 3er Tin Va.1 Lys Pre Val M:g 
50 &Q go 



Ll-u .,=1] [>,t? Leu Val Cy£ Ser A.3n tier Lys Ker Cys Tbr lie Scr 

70 75 30 

Atiu Ilu Thr Ar a A*p Fro tlu Ear Glu C-ys Asp Lys ely Sei At^ lie 

fl5 90 55 

Isu 3Lu Thr Aap Pro £3gt ?Hg Mar Asn Sly Tyr lie Tlur Leu Aail Aiy 

100 105 110 

PIjh Leu. Lye Tyr Ser Scr Pho lie He Cfp. h>he r.,eu CVS leu Val Leu. 

115 l.iO I2D 

Thr Asu L3U Met Lys His Ser Ser Kir, Ap.ti «>h« soi" Pile Leu Asp 3er 
130 140 

vThr t'al ,iUa Gly Ph* Leu Ala Asp Ala Gly His Lau Tx-p His £eu Tie 

ISO 155 160 



<?!1C» 151 

t211> SS0 

<212> DNS 

*i2L3i. Saccharomyees darevisiae 
■^220i 



wo xximn-sn 

<222> (1; . 



<i2&> 151 

atq act gtt tct act tec nag aou uua lilili aag aiL d'^t u;ig tat a.=c 
Met Thr Val Sat: Thr Ser Lys 'Ihrr ?m T.ys Lys Aan T,y<? Tyr Thr 



t.tB aca cat act tta caa Lgg aaa ga* iiu-L tta aag aaa ztt net: 
Lea Tin- Hls= Thv Leu C-Lti Lyu Trp Lys ylu Thr Leu Lys Lys? II- Thr 



mr. g=3^ r-.r.g ttg agt aqt ate gaL yat- LcL. ay'. y g a age gat Cjili ana 
Jlis Olu Thir Leu. Sex lid Any Asp Ser S-sr Gly Scr As r ulu _,ys 



E.ta gaa est r.tq ttt act jjtg tct cag cct gec gl_e yfca gr.r. tr.n ^g 
11* Gin Ala Phc 7hr Val Sex Gin Pro Ala Val Vail Ma LyU 



ggt =ita gac a.g<= gaL not ggt get tct atg tcq c=?j qta gga gga tgl 
Gly lie Asp Arg Asp Ser Gly Ala Ser Hfet Seir Gin Y5.1 Civ Glv Gly 



gtc aat dyt a'ja ttg gag ar.g aag etc zica ga.t gag agt gay yaxi Lc-t 
val Acn Ear Th:J r,=vi ylu Met Lys Leu Tjtr Asp Glu Ssr Glu slu Rrt 



pgr tot get =iat a;.c acg ao<3 <±<i* acc get? tog cat act Oti. tcrj aat 
Set- Se* Ala Acn Asn Tin- Tlir Tin- Thr "..la S&y His Thr Leu !Jer Asn 
loo Uf 

teg aag aaq tct acg cag aac LLt yaa aaa tat a&c cjta gtg gag g^.=i 

3er Lye Lys 3er Thr Gin Aan She Gill 7ica Tyrr Aan V,il. Val G-lu Glu 
115 120 lis 

cgc ata aaa tta gca cag aaa. ayt aag gcg cog ttt L^t Hac get gag 

AL-g lis Lys Leu Ala Gin Lys Ser Lys Jtf. a p ± o pbe Zys Aen Al a tflu 
"(I 13= 140 

aaa atti tgg aaa cga aga. aga caa etc tgg aca can ccc net gag caa. 
^ye He Trp Z.ys Ardj ^rg Uln Lei". Tzp Thr Gin Pro Thr Glu Gin 

1^ Ijtl 155 ISC 
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agt gaa ago an- iiut gac gtt &ct dcfa aqq qaq att etc; aaa 

scr Glu ssr Ma Asn Hsu A,sp Gly V&1 Tin Aug ftrg Glu He ?he din 

16D 170 175 

gcit at* cct cag caa tat l&t. get e«a gtt tac aag aaa tby g fc g g ta 

A?, a O.e Pro Gin Glu Tyr Ty~ Ala Arg Va.1 Tyr Lyy Lyd Leu Val Vill 

ISO 183 130 

gat gat aag OOil tty arja gag cet Ota aat aty gaa gat get tt£. Caa. 

At-jj Also Lya Pro Leu Arc Glu fro ±.su Aen Leu Glu Asp Ala Leu GIil 

155 200 205 

gfcc aba aat yea gyc fcyg ar.g gaa a?g aga aarj tgg get aat get gec 

Val He Airl Ala Gly Trp Thr Glti Thr A~g Ly=j Trp Ala Adii Ala Ala 

210 2 IS 22 0 

aag Lyu gac tga 
Lya Ale-. Cys His Aap 



<22,0> 152 
<212i» PET 

<22.3i. .la c ctiarorayc ?s cere <ri e i as 
^:403> 152 

Met Thr Val Sar Thr r#-ir T,ys Thr: fro Lys. Lys Z^sn He Lve Tyr Thr 



Leu Thr His Tin- Leu arm r.,yc Trp Lys Glu Thr Lei; Lys Lys He Thr 



His (ilvt Thr Leu See Ser 31e Ae-JJ Auy Etui Stir Gly Ser Asp alu Lys 



T"? fll.u Ala Leu Phe '.tfhx Val Bar Gin Ero Ala Val Val Ala flzr Lya 



WO 

SO 



55 



Gly lie Aap Arg Asp Sir Sly Ali Str KnL fiei." Gin Viil Gly f=T.y a-ly 
£5 70 75 80 



tfal A.?ti H = r Thi: _,en Glu t-fe^ Lys. Lau Tin: Adp Glu Ser Gill Gin Sp.t 
85 90 9'5 



f.sr flpr lis !isn ASn Thr Tjr Ttir 1'hr A1& Ear Hie Thr LCU Bcr Aan 
10D 105 11.(1 



For Lys Lya fl!=r Thr (.-In. asm Pbs? Glu Asn Tyr Asan Val Vial sin 
US U. '.' 135 



- B -rg He Lyc l^j. Alu Gin l.ys Lys Al£ Pra ?h« Cys Asn £la Glu 
130 1?* ;L49 



Lyo Ilci Tip Lya Aug Arg >rg Gin Lfin Tip '1'hr Cjln Fro Tllr Glu. GIjl 
145 155 ]. fin 



&3L~ Glu Ser Alt Ssn ftsu fttp Gly Val Thr !\rg FVv-g Glu He Fhe Gin 
IS 5 170 X7b 



Si a T_e Pi:si Glu Glu Tyr 'JTyr Ala. Arg Val Tyr Lya Lya leu Val Va*" 
130 105 }.$[> 



Asp Asp Lye p-to r i3U Aig Glu fro Leu Asil Lsu Glu Aajj Ala £,eu Gin 
19b 200 205 



Viil ilB Asn Ala Gly Trp Till: Glu Tiir Arg iys Trp Ala Asn Ala Ail 3 
210 nib 220 



WO 



347/7fi2 



PCT/iTSsnca/oiisss 



Ly a Ala. Gy n H i 3 A rcp 



-i2lQv 153 
<212> DEP. 



-:222> (1) . - {sjj-i; 

atg agt tsc eta tta ata tea Lac yaa tct gsn ttt: aaa asja ac; tta 48 

K£L Ser s=r Lsu Leu lis Bet Tyir fiiu fler Asp P3ie Lys Thr Tl;r LfJ 
- = 10 IE 

2&£i caa <jcc ;=s= gcg ags LL= £c:a gag gcc \3<30 tea C&a ccg r.ta tea 96 

c-lu Gin aia i,ys Ala Sid i- Lau ftla Gl» ills Pro see iVln n-o lsve s^l- 

SO 25 3-3 

ca^ .'j«rd =5.?t e.ca ctg aaci c=c- gta gaa cag uaa g?t- gag ttg 14 = 

Clin £rg AS11 'fir.- Thr Leu Lyo- Hi:J Vi.il Glu Glu. Gill GlQ Asp Glu Leu 
35 40 45 

ttt gac c'g eta uut tag atg gat gta g&a gfct aat aac age ata, 153 
Phe Asp LGU Lfi>) P.F.J1 CSV! H*?t Asp Vil Glu Val Asn Afill Sai lie Gly 
5 0 55 SO 

gat gcc tea yun cat gc- acg tac aag gcc nag xta aga gaa fcqg aag 240 
Asy Ala Ser Glu r L rg Ala Thr Tyx Ly» Ala Lys Lau Arg Glu Trp T.yp 
65 7U 75 50 

aag act ata -sag *gcr gat ate aaa ega cea ctg ca.= r.r.n tta gta gac n<jt! 
Lye Thi 1 II q Gin Ser J\sp He Iivu Ary Pro I.ei] Gin S&r LfiU Val Asp 
65 9I> &5 

tea ggc gat tgh qat aga ctt ttt gga gat ctt aac g^fe tct aat art 336 
Etr Gly ASu Aj-g flsp Arg Leu Phe- Gly *ep Leu AUii Alii Bar Asn n e 



WO 

100 



10 E. 



PCT,TJS2ftfja/oiim 

■n.o 



gae yul yae caa agg caa. cag ttg ttg age ftac cat ate tta cag .38* 

Ae P Anp >\(jp Gin arg Clu Gin Leu L*u 3er Aan His Ali. lie L^u C3ln 
115 13C 125 

Ea 5 t;g gga gat aga tLu hsu gat gec agt aga ata gca sat gaa art 
T.ys £er Oly Aap Axg 1 en Lyp Aap ?ia Ser ftrg Ho Alii Aen Glvi Tht 
120 125 HO 

gaa ggn ata ggg tea ca*± ±Ld aLy sig gat tta agg ttia ca? aga 490 
C-Iu Gly lie Cly Ser fitn •Is Vet Met Asp Leu Arg Ear Gin ATg 31 u 
145 LDO 155 ISO 

act t"g gaai aat gca. aga cag -ace ttg ttt caa gc?j r^at tea tat gLg 52a 
Tlir Ltiu Gli^ Aejzl Ala Arg Gin Th-r T,eu FLe Gin Ala Asp Sat- Tyr Val 
155 170 I7S 

yat aaa sgt ata aag itla eta aaa sea £tg act aga =sgg eta gtt oct 57(3 
Asp Lyp Ser lie Lys Tin.- Z&U Lys Til* Mat '.rhr Arg Arg Leu Val flle. 
I "10 1£!5 130 

aat aas ttc ata age tat gec att aL£i irua gtr r.tt ata tta ttg att 624. 
Asu fcys Pha He Ser Tyr Al^ 11= lie Ata Val Leu lis Leu Leu He 
1?S iOO 3i|c; 

ttg eta gtt L:y ttc tna =.ag ttt aaa taa 6 54 

Lsu Leu. Val Leu E?r Lya Phe Lys 

2-3 513 



■?2L0> 154 

<2Ll> an 

■cM?.* FRT 

-^13;- SaGCharuniyr:^ 

■c400> 151 



cercvisiae 



Met Ser Ser Leu Lsu Lie 5&r Tyi GXu Ser Acp Phe Lya TV ■I'hr Lev. 
15 10 15 



fJlU Gill Ala Lye Ala Ser Lsj Ali 3ln 7>.lFi Fro Ser Gin Pirn T:Qu fcer 



Gln Arq Aan 7hi T.ie Leu Lya 3ic Val Clu Gin Gin Gin Asp Gin 1 



Phe Asp Leu Lea Asp Gin Met: Asp V*! Giu Val A_iiii Asn Ser lie Gly 



Asp AT S f.lfii" Glu Arg Ala. TLir Tyr Lys Aid LyKS Ldu Ary Gl'd Trp Lya 



T.ys Thr lie Gin Ser Aep He Lys Arg Pro Leu Gin £e»- Lea Val Asp 



d=St :,ly Asp Arg Asp Ang LSu Phe Gly App J'jSU Adu Ala Ser A&n He 
103 3.05 110 



Rap Asp rxp Gin Arg Cln Gilt Lsii i,au Asn His Ale lie L e -j Gin 
lis 1-0 125 



JLys ssr el? Asp Arc Leu Vye Acp Aid. eor Arg- n= ftia Asn elu rir 
13 0 155 i4n 



ulu raly lie 3lv Sen Gin lis Ket Met Asp Lsu Arg Ger Gin Arg Glu 
145 150 155 ieo 



Thr Leu Glu Aan Al;s Ai?g Gin llir Leu Phfe GJ.n aia App &er Tyr Val 
Its 170 175 



Aidp Lva Stii- ;i= Lye Tlir Leu Lya Tlue M;=t "I'lr Arg Arg Leu V^l A.La 
J flr> 13S 190 



WO 



PCT/iTSsnca/oiisss 



Afm T.ya PTiS lie Ser TjT Ala lie Ha Ala Val Lbu Ha Let. 
1S5 2t>0 5l>5 



>eu Val Leu Ph= Se^ Lyt! Phe Lya 
ilO 215 



t210^ 1S5 
■-->!11> 1363 



<221> CDS 

(I) . , 1-1363) 

■■A0-1j> 155 

itq sga gac t'j_ actL uaL '.-ya. tea tta acg teg 0££s s>ag est ata £ta 

Met Arg Asp Sar Ahti Hi r Arg J?cv LOU Th* fler Asn fcys Pro lie Val 

1 5 it 15 

ata aca tct act gt = tat gao ugu gss. ttg gat ate c.c.c -cfc 

Thr He Thr 3e:_- Thr Val Tyr Asp Art? tev, Alt Lsu Asp life Arti 5er 



agt att acg t-a shs asc hr:c <7ta aic tac tta s.ca taL uta. sec tct 
flcr He Pro Leu He Asn Sesr :*eu Aen Tyt LeL. Thr: Tyi- Leu rhr Ser 



aat tea Lua ass gtt .?,gg gaa acg gta <rct aac gac gg- get ct^o gaa 
Asn Ssr 3er Lys Val Arg Olu Thr Val Ala Acn Asp Gly Ala Deu Glu 



aga tta gt= tea =ta ttg agy ayL Lyt cat: tta a g t ttg ttt gag ttg 
Atg Lb-u VaJ, Sen He Leu. Arg flferr C.yp 1-iH. =i uen Ser Leu Plia Glu d^u 



Ctg «at ttff gai: tta gs.a aat ttt aat gag C£uz ace ata sig gat 2SS 



Leu Asp Adp Leu Gil* Aen £Ll= Aan Glu His Glu ft-m Ho Lya asp 

$S 3fl £)J= 

Ota tgg P.ag [jac? aaa a^a ctE gca eta tgC get tgg aaa. tgg act ttel 336 
Leu Trp Lya G_u Lys Arg Lsu Ala Leu Cy= Ala Trp L^u T\p Thr Leu 
1O0 105 lit? 

aca tt- CSg tgc tta qta ttg ftca gqz act aga ggg aca gaa gaa at ■ 23-4 
Thr ?he Gin Cy3 Leu Val L=u THr/ Sly ThP Axg Gly Tar Glu Gl-i He 

115 120 12E 

cgt iaa asa gtg gta ar^ t-t ggg gtc T-ts tct gtg ct^ gtc aca gta 43 2 

Arg j',ys Lya Va] Vftl Met S-r Gly Val Leu 3er Val Leu Val TLn- Val 
13ii 135 14.0 

ttg gat aac tat tta ata tat cat ana ss^ tar: gac ttc ate aaa gat 

r.CU Asp Aan Tyr Leu Leu Tyr l-Jie ±,ye Jisn Tyr Asp riQ Flo Lys A*p 
1*5 150 IE 5 lid 

Oat aJa atg acc ttt gate ttc r.aa ggg ata atJJ a<2y yuc £.'.c<i <:tg -at s.-jg 

Bill Thr: Met Thr fhe Asp J?h* Lys Gly 11= Thx Thr Glu Thr Ms"- Tyr 
1C5 170 175 

aaa ttc atg aga aaa gat gay aat gati aca tat cag cag tat ;=ta gag 

Lys Phe Met ;ii:g Lyr Ajp Glu. Asn Clu Thn?- Tyr Cil n kTln 'J.y:-: He villi 
iso .i.a.5 isu 

ttn att ana gg T c*g gat aaa etg aafj ttg nca act gac aaa sat ttt S2^ 

PLe He Thr Gly Glu Asp Lyp Leu Lye Leu Ssr Tlir Asp Lye A3n Phu 

irs 2<M> 205 

eta aac gaa cga tta gtg gca cc?g tct atg aca att cca act gat ttL 672 

Leu Aan Glu Arg Leu Val Ala Fro Sex* Met Thr Ilu Frxj Thr Aap Phe 
210 215 220 

agt gat ata tgg ggo egg ttt gaa gac eta gsr. *gc aat ttt ta« oat 72 D 

Sar Asp He Trp Gly Arg Phe Ala. Asp Lew Ala Her Asia Phe Glu. Pro 
225- 230 23J 2-iO 

gac cag gaa aga cac gac gau gac att gat at- gat agt ggg gta gaa 7S8 

Adp Glu GIll Atg His Aep AEp Acp He Asp Ho Asp Sfilf Bin Val Irlli 
S4fl 250 ^^S 



WO 



PCT.ussftfja/oiim 



ayt gnu iiat ttt gat gca cat sag aat ttc ttt tdq caa cca gctc att 015 
ilf-.r ffly ^sn Plie Asp Ala His Lye Abu Plus Phe Ser Gin Pro Aeb n a 

260 260 27(1 

aat aga act aca att tec ant Oc:ei eg- gfia LtL LLL <JtG ijrjEi s.ga att 664 
Asn Ar;f Pre. Thr He Ser Thr Pud Arg (ilu Ph- Phe Leu G.l.y 7\rg He 
^30 2.05 

<Jtc ccc aaa caa gac ga<n gtt afca tgg .en ctt cag tta tta get ttt 912 
Val Rro Lys Gin Asp Asp Val J Is Trp Her lusu Gin Leu ieu Ala the 
290 235 300 

gLL Lug Fifig tat ar.a hst atg aaa tea acc ctt caa aat •jzt £ag Ctg 960 
Val TJer .r,Y3 ;-yT 'i'hr Tyr Met Lys Se?J Thr LfcU Gill fltitl Vd.1 Glu. Leu 
■j 03 310 315 ^IJ 

Htt gaa tec eta teg ttci aga agt atg get tac aaa att aaa cag aga 1(10 a 

V£l Glu Sat Lau Ser Phs Arg Met Ala Tyr Lya He Lys Gill Arg 

:r.'.f5 320 335 

ate tea gcf. gttj sieiL ya.u Lc=r gaa gaa cas. gaa a.gs. <jae gha prffc g^-a 10 ill 
He Ser Glu Glu i\pn ?\rp T.<=sii Clll Gin Glu. Arg Asp Val 'J/iaar Val 

I'lO 345 350 

&&a rtg tet tea tta tat cct tat LLl\ beg itna aat ;ct gaa aac aat 1104 
Lys Lfe-j. 3er S^r Leu Tyr Pro Tyr Lau St- Lys 7lsh Pro Glu Acr_ Aan 
3S5 360 365 

tea aaa gtt aag g^fi r*^ gat act ?.gc if.aa atg gat mi tL L, fuc miL± 1152 
Ser Lya Val Lys ala. Leu Asp Thr Sai J.y& Mi': Jitijj Px'j Phii The Lya 
370 375 38-1 

V±h. tta gaa gg=s ctd tea aac aga tgt caa w« gaa gaa. caa aat gaa 1 r! oo 

Glu Lsu ItIiI ItHti Tjeu Ser Aan Ann Cys Gin Gin Glu Glj Gin Aen Glu 
385 390 335 400 

atn tgt aat aa-z cac tgt CUU yLL uLL aat ttc tf.t gag cga Caa C!flt 124& 
Cye Aen Aon Hie Cys Pro Val ~.™ 3*^n fipm i?he Ol".i Arg Tyr Arg 
405 410 415 

gta ccg a=.a cct age gac: gac aat gec tat ggc aaa gacr nag gna aga 15 Jin 



Val Pro Lys Fro Ssr Asp Asp i kS n flla Tyr Sly Lye Aap Lyu Gin Arg 



att aat tta agg aag aaa ato. ^ct gat aac ttt gaa agg cgc tgg aye 
lis asjl beu Arg Lys Lys He Ear aup Asn Hue Glu ftrg Axg Trp Se~ 
43 5 440 415 

t-$c gat aasi atg aaa aag gaa tta a^a aat att gtt tac aaa sac iag 
Tyr Asp Lya Met rye Lys Slu Leu Thr Ast; He Val Tyr Lys Aijn Lye 
45: 455 450 

gta cba aca aat gtt gt<i aact she ttv: r.r.r- tta gte gaa aaa tat asi 
Veil ZiiU Thr Asn Val Val A6H He- Ph* Pro Leu Val Glu Lyid Tyr- Tlir 
4*^ 470 475 4fifi 

gtg ayu yua gaa aat aca cat gat gtt at a tab tgg agt tct ejtc ate 
Val S = r iila CSHl Asn Thr His Aap Val He Tyr Trp Ser Ser Val Jle 
450 435 

i.tg aga sat tea Lgt c^a aaa. «^t gag ate tta ggL uty eg): cag tgt 
Mat Arg Aan Ser Cv-f p.. x -c Lys Asn Glu lie Leu Gly Va!l Arg C-ln cys 
500 505 510 

gee aat ttt teg tgc gga aaa tgg U±v. gilt ztt cca agn caa ttt gca 
Ala A^ji Put Syr Cye &ly Lys- irp Clu Asp t-rn A-.-g yln Fhe Ala 

515 520 525 

aaa tgt cgt cgi t-.gc ass aga acg aaa tat tgc tea cga aag tgL 'Jiibi 
Lys Cys Arg Arg cys Lyii Arg Titr Lye Tyr Cys Ser ara Lya Cys '."Jin 
530 535 540 

tta aaa gea tgg gga tat cat agg tat tgq tq- cac gaa gtt mga tea 
Lri: Lys iVl a 'l'rv> {Jly Tyr Hia .Arg Tyr Trp Cyn His Clu Val 31 y Ser 
545 550 555 5SD 

agt cat atg aga tec acg aat act acc ggt-. gtc aat acu l-l-i aat 
Ser Hits Met Arg Ser rtr Asn Thr Hir Tire GLy Val Asn Tin.- Pi-rs Apn 
5E5 570 575 



gag cot agt tet tta aat gec act! get act aca gea get gat gtt tCg 
Glu Pro Ser Sar Leu Ayn ftla thr Ala Tju: Til" Ala Als Aap Val Ser 
EB0 50 5 t 9J 



WO 



354/7fi2 



PCT.ussftfja/oiim 



a.at tat acc ayli uLiy LLc act. cct iat ata tec acc g^a act gat 1324 

Asm =3fir Thi- Sfv- 'fhr PTir 'Ita Pro ASfr He Ser 'iTir Tbjr Val Pro Anp 
5?5 6CO 5C5 

gsa *ta age aat agg gat gaa a~t age sta cat gag taa 1353 

Crlu lis Ser Asn Arg Asp Qlu Asn Bar lie fro Glu 

S10 51= 620 



<S10i 156 
62 0 

<212.-- ?HT 

--,212 > SaGcr-^r^iy^ei; cert;viR-: 

Mali Ai'^ A&p 3^x- Asn Hie Arg Ser Leu Thr- Set' Aan T.ys Pro lie Val 
1 E ±(\ IE 



Tbi- He Tin- Sex "Kii: Val Tj\i A^p Axy Sii-y Ala Leu Aep He Asn ser 
2 0 .15 3 5 



Re:.- Pro Leu Ha Asm Sei- Leu Sen Tyr Le.u TJi- Tyi- Lsh. Thr Ser 

3 5 40 -35 



Ann Ser Sor Lya Val Arg Gin TT-11- VfiI A.sn Asp Giy Ala Leu Glu 

50 !i!> 60 



Arg LiU Val Set- lie I.ET1 .-Mrg Her Cy= Lou Ser Leu ?he Sl-j Leu 

£5 70 75 90 



Leu Asp LftU Asp Lsu Glu As» Pile Aen Glu Hit; Glu ftsii. He Lysr 
SS &□ 



LOU Trp Lys Glu Lye Arg Leu Ala I*3U CyS Ala Trp Lye Tag) Till' Leu 



WO 

10 0 



135 



PCT,Tjs2ftfja/oiim 

110 



TllL Pile Cln Cyj Leu Vil Leu Thir -31 y "Thr Ary Gly TL:r Glu Glu 11^ 



Any Lya Lye Val Val Met 3er Gly val Leu Ser Val Leu val Thr v,-ii 

130 13= 140 



Leu Asp Abu Tyr Lou Lau Tyr Hie Lye Aen Tyr 7i,E3p Phe lie Lyo ADp 
145 150 155 ISO 



C-ln Thr Met Thr Phe Asp Phe, Lya 31y I la Thr Tht Glu Thr Mf1-. Tyr 
1GC IT D 



Lys Phe Met Arg Lys Asp Glu. Asa h2±ii Thx Tyx £ln Giii Tyr lis L-lu 
ISO X9B ISO 



File He Thu Gly 31 a Asp Lys Leu Lya Leu ser 'Itat Asp Lys ?.3il Plie 
1S)5 ,"00 2!>5. 



Lau Aari Glu Ar-g Leu Val JMa Pro Sfir Met Thx He Trc Thr Arjp The 
^IfJ 215 220 



Sei Asp He Trp "ly Arg Phe Ala Asp Leu Ala Ear Asn The Gl'j Frti 
225 230 235 f A4f) 



Asp Gin Glu Ai-g His Aep Asp Asp He Asp lis Asp Ear Glu Vs±l Glu 
245 250 255 



£er Glu Asn I'ha Aap Ala Llifi Jjys ASH Phe Phe Ser Git Pro Asp lie 
260 255 270 



WO 



PCT.ussftfja/oiim 



Aim Ary Pro 'Vfyr. !."l.e iisr Ttir P^o Ajrq Glu Ptia Phe Leu Gly Arg He 
2B3 2SS 



val Fro Lys Gin Asp Aap VqI He Tiro Ser Lou Gin l.eu Leu Al& Pjie 

230 2?5 30t; 



V=l Stir Lya Tyr Thr Tyr Meit T.yg Ser 7hr T,c»n Clu Aail Val Glu Leu 
S05 310 315 320 



VliI Glu 3t;r Leu Se:r Phe ?.rg Met AL? Tyx LVS lie Lyp Gin Arj 

330 335 



I Its Ssr Glu Glu flsn Asp Leu Clu Glu Gin Gits Arg Sep y/al L'hr Val 
34:? 350 



Ly& Lsu Sei- ser Ltu TVi- Pro Tyr Lau Ser Lys ;ien Pro Glu fesc Aan 

3 55 ';tTr> ?65 



Lys Vil Lys Ala Let. Asp Tbx £-sr Lya Hat Ayp 3?z:o FhE Pit Ly& 
3 70 rtb 3 3Q 



□ lu Leu. Glu Gl-.j I«i .q^t- ?\F!n Jra clys Gin Gin Glu Glu Gin ten Glu 
- u - 390 395 4CD 



lit Cyp Aan Ar.n Hi r tyc Pro V&l Leu Agn Leu Phe G1"U Axg Tyr Arg 

40rn '_10 tl5 



V4l Fro Iiys Pro 3er Aep £sjp Aeill Ala Tyx.- Gly Lya Asp Lys Glu Arg 
■120 425 



±le Aan Leu jiig L,ys Lys I la Ear Asp Asn Pbe Glu £rg Jirg lip Sir 



wo xifimmn 

4iS 



ICQ 



PCT,Tjs2ftfja/oiim 

'45 



Tyr Asp ?.ys i.i^t lys Lys Glu Jjeu Ear Asn lie Val Tyx Lys 4 Qn Lya 
4.55 4S0 



Val L&u Thr Asn Val Val He Plus Pro Leu Val Glu Lys Tyr Tlix- 
4S = 470 <175 4Aft 



Val Ser A_a elu Asn Thr irU Aep val 1:1. e 'lyr T-p Her s-r Val lie 

4fi.H 490 495 



MfiL Ary A»d S=t rys Arg TtfA Asn Glli He Leu Gly Val £j.-g 31e Cj'E 
500 G'ji 510 



Ais. As:* Phe Ser Cya Gli- I^-a Ttji CJ:i-.i App PCis pro Arg gIjl PhE Ala 
515 hHI> E25 



iiys cys Arg A-ig Cva Lys Arg Hit Lys "yr cys aer Aug r.y? t!y=: yin 

52: S.'j.'j 510 



T,C:V :>y(j Ala Tup Gly 'Lyr .lip Aircr Tyr Cys His £lu Val Gly Ser 
£4D 550 555 5i51 



Ear KiG MGt Ary ETerr 'Itvr ?sn 'ftr i'br Thr Gly Val Asn Thr E>ro Aan 
S65 5"0 57^ 



C-lu Pro Sec Sex Leu Asn Ala Thr Ala Thr Thr An a Ala Asp Val Sei- 
56D 585 530 



Aen 3&" Thr 3ar Thr Phe Ttr Fro ADii Hu Bar Thr Thr val pro Asp 

5 SB 600 605 



WO PCTyUS2M4/fll 1 SS8 



Glu IlL; Scr j^ssrn Arg Asp Qlu iisn Sar Tie Pro Glu 
*in sis S50 



1350 

v212> 

^213> Sac char ciLiy^ee cerevisiaci 



<:221> C!DS 

■:222^ (1) . . (lSlfij 

atg cgt eta ana gaa ttg i/„a cct aa- ttt r.tg atL yt.li cat c<=a gag 48 

Mat Arir Lsu Lye Glu Lc*i Lai: Pro &=m JHhe Leti Us Va.l H.i , 5 Gin Glj 

- 5 10 1£. 

3tc cct gag gat UOL alt gee. ttc aag tCG aoc ge.t p.pa -gs. gag aci. 36 
VelL Ei;g Glu At»j p-u life Ph€ lys ear 'Phi* ^sp .Lys Arg <}1-j Asn 

50 25 30 

3,-=, pqt. aaa gag £tc atc cct gig aLii at . M 3st: a<7:t gCt Cc , t 

Glu ASn Lys Glu lie Urr Hi Pro Glu, l,ev. lis ii£p Thr Lys '■..'an >-TO 

35 41 45 

gaa LLa CjcL gat get act gac act tfea tat ggt tta t;Ly etc a at 1E32 

Gl.1 Lati Ala ?.^p CTy Ala TtlL* Asp Tin Leu Tyr CHy Lbu Leu Va1 

50 5E SO 

gyu cat fctn =aa =ct gca tat ggt tec ttt aga cao Lit rjac asit ata 24 0 

Gly i.f-vi win 'Hir Ala Tyar Gly yer Pha Arg Hi= Ph= 7\pp Acn lit; 

65 70 75 30 

tac taa gfcfc fiaa tat =iaa aga aLg ata ate aaa tac cca eat rjfJfT gga 238 

Tyr Lyd Val Gin Tyr Ly<J Axy Mut Tlf? TlB Ly* Tyr PrO His (Sly Gly 

95 30 95 



gaa 333 artf. crtq gat tt~ get gts sat ggt aga aut i-r sg^ aga 
Glu Gly Hie V&J. Asp Phe Ala Val Jipn Gly Arg Sgit Th"r T,y» Arg Airrp 



WO 

1.0 0 



IDE 
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110 



aaa gtg gaa aaa g&a tac gtg cue agt caa eeg g=:a ttt aac q^a JUJ 

Lys Val GIl. LyLj Glu Tyx VuL Pro Thr Ser (3-1 71 Pet val Plie Asa <^ly 

11= 120 "LiE 

sac ttg saa cga aga Hat Ley tac tat tec ect gsh gat cct caa ttg 43 2 

AUii Lju Lys Ary Arg Tyr Ser Tyr Tyr Scr Pro Acp Asp ?ro LyF! Leu 
130 13 5 1.40 

aac tea osc gat get aag cct atg Ctt aLL act utc cat gga tta aea 460 
Asn Ssi Asp Aii? Ala LyB Pre Met Leu lie lid LOU Hia Gly Lhu 'Ihr 
145 150 J.Si.1 160 

qgg ggt 1 3g a:jrj Ejna ag? tac gtg e.yg yud. <^L _ yLL uat gaa ate acc 52 3 

Gly Gly Ser firg Glu Ser Tyr Val Aig J." s Tl= Val wis Glu lie Thr 

105 ITU 175 

Sicicr aag t.a~ gac ttt gaa gca fcne! ntg ttt ==5- get &g& gga tyt tgt 57? 
'.'hr T,ys TVT Asp Ph* Olu Ala Zys Val Pbe Asn Ala. Ar3 &ly Cyp V.yn 
ISO 1B5 

tat t.r± g™ ,= ct nca acg cfcg era tta tac aac ggt ggt tgg ace aat 634 
■^yr Ser Ala He Tlir Thr Pro Leu Leu T/l Ash Gly Gly Trp Thr hen 

135 200 305 

gat a;a aga tai. Ly"_ ytt aat gac ttg agg aaa sga ttt crtg ash =qa t'/s 
Asp Il« Aug Tyr Cyc Val TVm ,'iap Leu Arg Lys Arg Phs Pro ASH Arg 
210 211] 220 

aag ttt tat atg atg gga ttt teg „Ld ygu y_-a tn- ?ita atg aca aat 720 
Lya Plus Tyr Net Met Gly *"he Ser Leu Gly Ala ft=-r fis met Thr Asn 

225 233 U;iJ5 240 

tac ttg gga gaa ryac} tea gat cgt act aau ii^cj caa tjt get att t = C 7 53 

Tyr Leu Gly 21u Glu Ssr Asp Arg Thr Lyfj He illu Cya Ala He Ear 
245 250 255 

gtg agt aat cca ttt g=ir r.tg tac aac cet g«a. tat ttt att aac agt BIG 
Val ecr SSn fro the Asp Leu Tyr A£n 3 en Ala Tyr ?he lie ACQ Sex- 
2G0 2^5 3T0 



Rra aT.g ggg tea cgfl tfct tat toa CXt get ttg ggt cac shu tta 8 

Hie Pro Met Gly 9ei? Arg Phe lyr Sar Pro Ala Leu L-ly ills Asn l^u 

275 SSQ 235 

eta cgc atg gtt sga aae r!=it. ntc tet act ctg gaa gaa aac est gs:. & 

Leu Arg Net Vil T^rg Jfti^n. His Leu Se:r Thr I*su 3lu Glu isr Pro Adp 

■29.i 295 nnt> 

ttc aaa gat gtt ate gag aag cah tta aaa asg aht cgc act gtg agy & 

?bo Ly;3 Asp Val lie Git Lys Hie Leu Lys Lys He Arg Thr Val Axg 

305 aiti 315 320 

uaa tit gat aac ttg ttg aca ggc cca atg tut gtja tat 537 qca 10 

Gin ^he A;7p ftsn 1CU Let. Thr Gly Pro Met G;,y 'J,yr Lys Aail Ala. 

325 330 335 

9^9 gas tat tic aa.y aat gst t=a tea tat. ass aga at-a ccc gqq alt! 10 

Clu 3lu ive Tyx I-ys P^r Ala Ser Ss=r Tyr Lys Arg He P-o Gly I^e 



aga iiuL trt-t ttt ata get ttg cat get cag get gac atfa att gtc 93a 

Ary Till' Pxo PJlS He J l .la L311 EI= Ala. Gin Asp Asp I-rft He f=,l y 

ggt gar ett cct gta gac caa ata =.aa toe aaL act' Uu: ac-t ttg ntt 

Gly Pi^p LiiU Pro lie Aip Gin. He Ly& 5er Asn PlTO 'lyr Tlir Leu Leu 
370 3 75 

r.t.s g&p ant teg acg ggg eat <}it <jqa tctfj ttc aa^ gac s.ga. ice 

J.en tflu 'J.'hr Ser Thr Gly Giy Eie Val Gly Tip Pfcs fcys Asp Aly Syr 

3E5 330 355 4011 

ggc aga agg tgg tac gca gaa cue tta tgc ogi ttt ttg aaa ata ttt 

Cly Arg Arg Trp Tyr Ala Glu Etc Lsu Cys Arg Plie Leu lys He ?he 

-105 410 415 

cac gat: gaa att act gLa iiag [jycJ tta aaa cct gac ttg gaa ant gt-t 

Mi£) Asp Glu lit: "lu. Val Lyp Gly I,=u r.ya P^o asp Le« Glu ASI1 Val 

420 *^>- ? 



caa etc cca gat est aat tgc saa ccc ats gec aca acc tLt ciyd guy 
Olil Leu Pro Aep Pro Acn Cyc £lu PlO lie Ala Tlir tkr The Arn Ala 



WO 5(lfi4/Tl')23 l jS 



PCT.usiSftfja/oiim 



r:£lQ> 153 

i211> 449 

^212> PRT 
^'2 13 > 



^400;- 15* 



Net Arg Leu Lys fllu Jbe"J Leu Pro Asn Fie Leu He Val His 31 n Glu 



Val Pro Clli Asp Fl*0 lie Ala E>hs f:ya $pr J.tiK acsp Lys Arfj Jit- Asn 



Glu Aan Lya Gin Tie Tfcr Tie Prn fill] T.evi Ho Asp Thr Ly.3 VfiL Pr^ 



Qiu Leu Ala Aep Gly Ala Ihr Asp Thr L^u Tyr Gly Lt=u Leu Val Asn 



Hly Hi? Leu Gin Thr Ala Tyr Gly 3ar Fhe Arg Hie Fhe Asp Asn He 



Tyr Lys VfO filn *[.yr Tjys Arg Met Ll^ He Lys Tyr Fro His- Gly Sly 



Glu Gly Thr Val AGp Phe Ala Val fisa Gly A.t-0 flevr Th- V.yp Arg arg 
:.oo 105 HQ 



T,y^ VSl Sin Lys Gill Tyr Val P~o Tlir Ser Sin Fro Val Phe Gly 
HE 12D 12s 



Asn Leu Lys A-ng Are Tyr fis- Tyr Tyr Ser Fro ftsp ^.sp K"to .Lys Lsu 
:l:3 0 135 140 



iVED tier Asp Acp Ala Lys ?rft Heh r.en TI.e Tie ".en Tlis ftl y Leu Thr 
MB 150 155 161 



Gly Gly Ser Arg <31u Eer Tyr Val Arg Ala He Val Hi* win .He Thr 

165 rm 175 



Tlir Lyd Tyr A££> ?he Gin Ala Cya Val Nip *sn Ala Arg Gly Cy& Cy* 

:.flo ujiii i9o 



Tyi- S=r Ala lie Thir Ths E>ro £su LCU Tyr Asa Gl^r Gl^- Trp Thr A=i 
1&5 200 ^Llh, 



Asp lis Arg TStt Cys Val Asn Asp LiL'J AIV L^i Axy PliK P::o r.^-n r>T3 
210 215 220 



T.ys Vhs Tyr Met Met Gly Fhe. Ssr Ls-i Gly Ala Sea; lie Met Thr Asn 
23Q 235 240 



Tyr Lsu Gly GlQ Qlu fior Asp Arg Thr LyR He Gill r;yy Ala lie Seir 
245 2!itj 255 



Val fis-r frj PllS A&p Leu Tyr Abu Ser Ala Tyr Khc "Ho Asn Sezr 

260 270 



Thr Pro Met Gly 3er Arg Phe Tyr Ser Pro Ala. Ltau Gly Hiti Aari L-en 



WO 



Liiu Ary H'jL Val Arg Asn Hie ^su fteT Thr Leu Gin Glu As-n Pro As;? 
S-Sfl 235 390 



Plie lys r-sp VSl tie Glu Lys Hie f.s.i l.ya Lya Ili= Arg Thr Vel Arg 
305 310 32D 



Bin Phc Asp Asn Leu Leni Tiir Gly Pro HtiL P1±k Gly Tyr Lya Asn Ala 
325 3.W 335 



Ply Glu Tyr Tyx- Lye Asm Ala £er 3-5 IT ?yr Lye Arg I la Pro Gly Tie 
340 345 3nU 



Arq ^hi- Fen ^he He Ala Iitrtl Hie Ala Glu Asp A&p Pro Ho Val Cly 
335 56D 365 



irly Asp Leu Pro He Asp 3ln He Lye Ser Abu Fro Tyr Thr L*u Lau 

370 375 33CI 



leu Glu Tlir E^r TOir Cly Gly ttis. val Gly Trp Phe Lys Asp Arg 3er 
335 .W 395 400 



C-ly Arg Aug Trp Tyr Ala Glu 'Pro LCU Cy3 Arg The L<=12 Lys lie the 
413 415- 



HIh Aap Glu He Thr Val T.y? Gly LOU Lya PTD Asp Leu. Glu Aan Val. 
-130 425 4.STJ 



Gin Leu Pro Asp Pi-o Sen Cye Glu Pro He Ala Tlx- Tin- Pbe Arg Ala 



WO PCTYUS2M4/01 1 SS8 



U'JjlA 



^20> 

^321? CDS 

■i222> fi; , , (loss) 

■^4CO^ IDS 

=tg tc:; tat cct gg.g aaa ;:tt gaa ggn ciLli cjcL act t^aa rsc gs^ ^fi 

Met Ser ^yr pi^ Glu Lya Pl-uu GI12 Gly zla AIq He filiv Ser nis 31u 

1 5 ..0 15 

gat tgg aaa aac cca aag aa« f.ca a.sig tat $ac ccs aaa cca ttt td: 3G 

A£p Tip Lu= itiiii Pra Lys Lys Thr Lye "it; ftcp Fro Lys Fro The ?yr 

no 25 ;o 

gat C33 gac att gad att anrr 5tc gaa gca tgt ggt gtc tgc ggt ciyb L44 

iisp His jsjsp lis Asp ris Lye lie £lu Aia Cys Gly iral cys Ely Shi- 
35 40 45 

gab ab^ uaL tgt gca get ggt cat tgg ggc aat atg aag atg Ccq eta 

Asp lie H.ia. cy? Ala ft! a -3ly Eis Trp Gly Asa Met Lye ttet Pro Levi 
sn 55 £0 

gfcu yL: ggb uat ge.a ate gut ggt aaa gtt gtc aag eta ggg rifit! sag 24<> 

Val Val GLy ;tis Glu lie val Qly Lys Val Val Lys tsu Gly Pro Lys 

G5 70 75 Ed 

tea aac agt ggg ttg aaa g~C c;gt caa cgt gtt gat yta H gt flct caa 283 

S = r Isn Sri.- R-" 1 y J,su Lys V*l Gly Gill Ao; Vail Gly Val GLy ala fill 
65 3d 35 



gfcc ttt tea tgc ttg gaa tgt gac cgt tgt &eg flat gat nat gaa cca 
Val Fhe Her Uys Leu (31 u Cys Aap Srg Cya Lys iisn Asp Asn GIu Pro 
103 13S ILQ 



WO 



PCT.ussftfja/oiim 



-sc tge acc aafi ttt gtt aae ica Luli agt caa ect tat gaa. yac ggn 334 
Tyr CVS Thr Ly<3 Ptis Val Ttor Thr Tyr Ser Gill Pro Tyr Glu TVpp Sly 
115 ISO 1.35 

tat gtg teg c:sg ggt ggc tat rjca aa-=: trie yLu aga gtt cat gaa rat >132 

Tyx Val Ser Gin Gly Gly Tyr Alia ,\pt Tyr Val Ai:g Val His Glu Tl.iF? 
150 135 140 

ttt gtg ghg net ato cca gag aat at- cca tea cat ttg get get ;c* 400 

PLa val Val P^c He Pro LJln Asc He Pro Ser His Leu Ala Ala Pro 
lit 150 L5B ICO 

cha t.ta -gh get ggt ttg act gtfj tac tct cca ttg ett 3gt aac ggt 523 

l.air Leu Cys Gly Gly Leu Thr Val Tyr Ser Plu Lau. Val Arg Asn Sly 

155 170 1T5 

tgc ggt aea got aaa aaa gtt. ggt ata gtt ggt ctt ^gt qgt she gge 576 

Cys Gly Pro Lily hyn Va.1 'Hy He Val Gly Gly Gl} Ila Oly 

130 1*5 1P0 

c.yL eiLw y^L- at's. ttg p.tt Zzc f.aa gec s.tg ggg gc?a gfig acg tat gtt <J24 

Bar Met. Sly Thr t,«ii He .g^r lyg £l a u e t CSly Ala Glu Thr Tyr Val 
19 J lU'Q 205 

att tct cgt tct tog ugn aiH. ags. gaa gat gee. aT.g aag ate 99c gee 6 7;; 

die Sis- Arg Ser Sor Ary Lve ?.rg Glu Acp Ala Met Lya T'Gt sly M.a 
210 ST. 5 220 

cat rar tsn ? tt get sea tta r;aa gaa ggt ga fc tgg ggt gay aag tac 77^0 

Asp His Tyr lis Ala Tnr Leu Glu Glu Gly R^p Hp Gly Glu r,ys Tyi' 
225 250 235 Q 

ttt gaci ace tto g&c ctg att gta qtc tg^; get tec tec Git aer. gae 763 

Fhe 4sp Thr Pbe A9p Leu He Val Val Ci'3 All Bar Ser Leu Thr Aep 

250 255 

att gac ttc aao dLL tiLy uclj aag grit atg aag gtt ggt f)ei)t aga att S1& 

lis Asp Fhc Aan Ha Met Pm fya ila net Jys Va.1 Gly Sly Arg lie 
260 255 2*?0 

gte tea ate t33 ata sea gaa eaa cac gaa c^Ly ttc teg eta aag cca G64 



Val Rftir rr.e Her ILC Trro Glu Gin His Glu Met Leu Sox- Leu lys I'm 
275 2B0 265 

tat ggc; LLa cii^j yc-L yLc; t-r: att tct titf agt get tta ggt tec aL^ $ 
Tyr Ely Lau LyS Ma flsr He Seu Tyr aer Ala Leu Gly Sor He 

250 2^5 200 

fliiU yiiLi fctg lleic qsa etc ttg aan tt=a gt.tr. t£2t ^aa g.= ^ aLC an 9 

r-yfj Glu Leu Aen Gin Lcru Leu i.yz Leu Val der Glu Lys Asp lie r.ys 
310 315 320 

att tgg gtg gaa aca tta cct gtt ggt gta gec ggc gtc rat gaa nc= 10 
IL« Tiip Val Glu Thr leu Pro Val GTy Glu Ala Gly Val His; Glu Ala 
325 330 335 

ttd gsa agg atg gaa aa.g yyt gac gtt =3g* hat ^ga ttt ac- tta gt" 10 
Efce Glu Arc Met 3lu Lys Gly Stsrp val Arg Tyr Aitj the T>*T Leu vaL 
34f> 345 35Q 

ggc tac gac ap.a g*.ii ttt tea gac tag io 
Glv Tyr Asp Lya Glu Pho Scr Asp 
355 2tJ0 



*-210> '-EG 
FRT 

';213> SacctLi mTrr/(-:o;"J CCrcvialiC 

Xi±t Ser Ty:: Pro Glu Lya Fha Glu Gly Tile kla He 3la Sea: Hie Glu 



Asp Txp Lye Asn ?ro Lys Ly*; Tim- Lye "lyr Asp Pro Ly3 Pro Phe Tyr 



His Asp lie Asp He Lys lie Glu Ala Cye Gly Vul C/iS Gly ilex 
35 40 4* 



WO 
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£f*p lie )i 1 b Cys Ala Ala Gly His Trp Gly Jten Met Lys Pro Le-j 

50 55 30 

Val Val Gly His Glu He Van. Gly L.ys Veil Val lys Lt?LL Gly Pro Lys 
65 -fU 75 etl 

SEr Ann Zr-.r- fily T.nu lys V.vL Glv Gin Arrj Val Gly Val Gly .Ala (Jin 
65 SO QC 

Val Pin p. fls-r r^yn T.^n Clu Oys A9p Ar*j Cya Lys Asn Asp Asn G1\J Pro 
100 1D5 LID 

Tyr eye rkr Lya Phc Val Thr Thi- Tyr 3er Uln _-r© l-yr Qlu Asp Gly 

115 12Q 125 

T Y r Vdl Ski.- Gin Giy Gly Tyr Ala asn ryr ^ai Arg val His olu His 

no 175 iio 



Phe Val Val Pr? lis Pre Clu Al^ii Pro S^r Hia Leu Ala .Ma Pro 

145 150 3.55 150 

T.sij r,sn fyp GHy tfly Leu Thr Val Tyr 3er Pro Leu Val Ajrg Asn <Sly 

1€B "70 175 

f.lyn yly Pro Gly Lya Lya Val Gly lie Val Gly Leu Gly Gly I la Gly 

ieo ias i3o 

Ser Met Gly till LeQ Ik But Lys Ala HllL Gly Ala. Gin Thr Tyr Val 

19s ano 2i>5 



He yes Arg Ser Ser Arg Lya Arg Glv Aep Ala. McL Lyu WoL Cly Alii 



WO 

210 



PCT,TJS2ftfja/oiim 

7>2<J 



Aep His Tyr He Ala Till uen Clu Gl'l (?1y ALifj Tip Gly fllu Lys lyv 
225 220 235 240 



Plie Acp Tl;r Phs Asp Leru He Yal Val Cys Ala Ser Ser Lgu Thic Asp 
245 sec asD 



lie A*? Phe Asn Ho Kab Pro Lye Ala Met Lye Val Gly <3ly Ai:g O ■= 
260 2£5 JjVU 



Val 3er lie 3er He Fro 61u Gin Hia Glu MfeL T,r.u Per t,i?v r.yg pro 
275 2SQ 235 



Tyr t'ily i, =n.i i,v3 Ala Val o&r lie Ser Tyir £>er Ala Leu Gly 3«ix Il(i 

SPO 2 95 3 0 0 



Lya Glu LSU Asa Sin Leu Lgu Lya Leu Val Sex 3lu Lysi Aap I_a Lys 
J'.'b 310 315 ,?5|0 



Ha Txu Val Glu. Thu Leu Pud Val -SHy Clu Ala Gly Val Li a Glu Al& 

3^ 330 !i3i> 



Bha Glu ;ny Met Glu LyB Gly Asp Val Arg Tyjr Airg Ph« TtiT 7,pii v-=i ^ 
310 345 35D 



Gly Tyr Lya Glii Pine Ser Asp 

3J5E 360 



*210> 161 



<22l> ZDS 

t2aa* (:i.J..(a5B) 

^40D> 161 

atg cgt tct tag gta tat agt gag aarf acir. tac asc tgt at.E= cga aca 
Hot flrg Sde E-sr Val Tyr Ser t£Ui na^. -he 'lyr Asn Cyo lis Arg '.thx 



Lfjy aag gag cac eta sea gaa aga igcj acjci g-r! gcJc at.ij e^q eta atg 
Ssr f-yn Glu >:is IrCU Thr Glu Arg Axg JU:^ Val Ala Ket ALa. Pro Hst 



ttc cad caL LLC LLb. «ac ttn tgc gtg ga= aaa t" net gaa Luc aiza 
Phs 31q Hia Fhfi r,=u Asn ~.eu Cys Val dlu &ys Pha Pre Glu a est- 1 I e 



gag u;iu aay cat aca gat gga a3ic gg3 aas cto ncc acc get acr. tta 
Glu Hiy Lvs flap Thr Asp Gly Asn E-ly' ase fhfe 'j.'hr 'i/trr j^la .Lie Leu 



gas ?<J3 att ate tac i.tc CCC gaa giL g;>.L' aur. gar: figt- shr, gso 

Glu ftrg Glu lie ILo Ty- lie Puo Glu Asp „^p Thr iicp Ser lie- A^t> 



nge gr.h gac age etc aag tgt s.Ca aae tac a=.g ctg cac aaa ts- cgc 
i^er Val Asp ErOLT LfcU. Lys Cys lie Aan Tyr Lys LSU Hiu L;ytd Saj:- ?xg 



ggc gac caa gtg ctg tuc gee tgt gtg caa ttg ata ga<j nag cat) utn 
Gly Asp CIq Val Leu. App Ala Cys ^al Gin Leu Ha Asp Lya Hie L.e=ni 
100 1-36 110 

ggc gec aag tat cgc egg ecu fccg- cgc att atg tac: ggc aac agg ".da 
Gly Ala U'jti lyr Any Ary Ala £eir fcrg Tie Met TVE Gly Asn AKJ Lyd. 
115 -|;trj 125 



cca tgg aag gca aac aaa etc £ca gag atg aaa agt; jnii gyt! efct gtg 412 
Pro TTtf Lya Ala ipn lye Leu ftlcl Glu Met. Lyj Ecr Ala Gly Leu Val 



WO 

13 0 



13 5 



PCT,TJS2ftfja/oiim 



tST; gtd tgt tac tgg gac aac nqc gtg ctfi ggt SSc ttt act tea ttc 480 
Tyr VliI Cyn Tyr Trp Aeio asa Uly Val Leu Gly jU a Fka Ti-- 5er l?ho 
145 1=0 155 160 

atg cLt iu=i gag gag acg ggt cite gtc g;=-a ggt g*c get tta cac gag 52S 
Met Lsu Thr alu Glu Thr Gly Lau Val Glu Gly ajsp Ala Leu Mis Glu 
1(55 r.vo 175 

gtt a.ga gtg rei <jtg e±a tac nts r.atr gaa gta Cat gta get. Asa g^g 57 5 

Val Seit Val Fro Val He Tyr r^u 'lyr Val His Val Ala Set" Ala 

ISO 1BD 190 

cac cgc gga caL yya «tt! ggt egg egg eta atg gag est gen ctg -gc 62d 
His Art? Gly Hjr Sly T1« sly «rg Arg Leu Lsu Glu His Ala Leu Cys 
13."! 20 C- 2 SB 

eat grjc rjca get cga cac t-.w cgc cgc *tg tg: gao aaL LLu l-.tti ggt 0 72 

Asp C-ly Val fila Arg Els Thi- Aire; JVrg Met Cys Asp Asa. Phe Ph* «iy 
210 2:l;> 22 0 

tta gca etc acz gta tfcc agt gat aac act egg guu egg cga eta tat 72 0 

va~ Ala Leu Thr Val Ei«= Ser Jfiep Acn Thr Arg Ala Ai*g ^rg Lei: Tyr 
225 33(1 23 5 24 C 

gag gcg ctt ggg ttc tat: cert? g-^t ccg g^a tea see gca r.r.a gc= tea 76 2 

Clu Ala LCu Gly I'he lyr Arg Ala Pro Gly Ser Fro ftla PlO Aid £cr 
24i> 250 255 

Mt: <*"a "LL <jyL uuc ucg rgg cat ggt Q^g gga cqt qta gtc gtg ecu 516 
Fro Thar lift Arg T-Tia Thr »rg tLS Gly Gly Gly Srg Val Val Viil ?r= 
^tfj 355 270 

tgc a at cug ut- tit tac gta tat tgc ctt dad atg czr.g tga ass 
C/a Asp Fry L=u 'lyr lyr Val Tyr Cys T.eu r-Ue Met tro 

275 280 285 



<,-21D^ 1G2 
*211> 285 
*212» PRT 



<2.13> Sauuharcniycea cerevj fjiac 



Met Arg Ser Ser ~yal Tyr Ser fiTu ftmn Thr Tyr Asn Cys Tie ATg Thr 



Sar Lys Glu His L^u Tin- Qlv. Arg Arg Arg Val Ala Mst Ala Pro Met 



Phe Gl:i nia Phe Leu A*u >,t±u Cye Val Slu LyE Phe Pro Glu Ser lis 



Glu Hia lays Asp Tiiu Asp Sly Asn Gly AiiH Ehc; Thr Thr Ala Hr T,r 



Gin Arg s:iu 7.1 e He Tyr lid 5ru Glu Asp Asp Thr Asp Sez He Ac? 



f'ifHr -.^"F. Asp rJer Leu Lys Cys He Ain Tyr L^b Leu Hi; Lys Seu Arg 



Gly A:ip Gin val Leu Aap Ala Cyp Vs»l Gin Leu He Asp Lys Hia Le=-=i 
IftO H) 5 11 D 



uly Alu Lys Tyr Axg Arg Ala. Ser ^rg lis Met Tyr Gly Asn Arg In/a 
115 120 125 



Pro Trp Lys Ala AEn Lys Lfiu A3 a (M-j Met Lys Ser Ala Gly Leu Val 
13 0 13 5 140 



Tyr Val Cya 'iVr Trp Asp Asn Gly Val Leu Gly Ala Phe Thr Ser Phe 
145 150 L5S 160 



WO 



M=h Thr oiu Thr sly msu Vul slu Gly Asp Ala Ltia Bis piu 

155 170 775 



Val S-sr Val Pro Val He fy~ Lau Tyr Glu Val Hia Val Mr. Ser Ala 
180 105 190 



Kia Jirg Sly His Gly H<6 GSly Aig Arg Leu Leu. Giu Hi a Ala Leu 0/3 
1S5 2co 205 



Asp v^ly Vsl Ala Arg His Thr Srn >u:g Met Cy9 Aff£ Aaii Phri PLb± Gly 
210 215 220 



Val Ala LGU Tilt Val E\ae ft=r f'.cp ACJn Til' Arg Ala Acer Arg Ixsu Tyr 
22S 2-Jii 2J5 24 3 



Glu Ala Leu «ly Phs Tyr A^-g Hi a Pro Gly Ser Pro Ala Pro jtla 3er 
24 5 £SiLJ 25 5 



PrD Thx- He Arg His Thr Ary Kid Gly Gly Gly 7irg Val Val Val Fro 
263 2^i> 273 



Cye Aep ii;o Leu Tyr Tyx- Val Tyr Cy» Leu Hie HeL Fiu 
275 260 235 



1 6:i 

175E 
DMA 



COS 



c212> 
t213> 



.'.221s» 



WO 

<223;- (1) . 



atg teg egg gag gca ttt gat gta r;cg apt: aLd yyL ^t:r. 3 an aag ttt 48 
Het Ser Arg Glu Ala Flic Asp Val pm ftpn Tie Gly Th-r Asn Lya Plia 
IB 10 15 

tta aaa. gt= aea cct aat Lia ttt acc ccs gag cga ttg ait tta t-t gc 
Lou Lys Val Thr P^-cj Ajar. L-eu Fhe Thr Pro Clu Arg Leu Asn Leu Phe 
SO 2* 3D 

gat gat gtc gaa eta tat OLL acg ~ta ata aaa gca tec aai tgt gt.f: 144 
Asp A£ip Veil Glu Lttu Tyr Lfju Thr LCU He Lys Ala l&T LvH liys Val 
Sfl 4C 4* 

gag cag gga gaa =igg ctg cac aat ata ayL Lgg aga att rrtg s=iat a", a 132 
Olv Gin Gly Giu Arg Ij€U ilitJ Aii-ii Ho Ser Tip Arg He Leu San Lya 
50 55 <,(} 

yut at'- i:ta Hag- gp,g c?.t aat e.tt a*i ciga tct aaa aaa =ga yu-j 340 
Ala Val T lS !i.i Ly^ Clu His Abu He Jign Arg Scr Lys Lys Arg Asp Hly 
70 TE ERi 

gtg aag asc ata tat tat gtri ttn aat cca aac: aac <a<i£t uay ma nta 288 
^1 's/S ABO. He Tyr Tyx v'a_ L-u Asn Pro- A£:i JUUT Lye Gin Pro He 
9£ DO ?5 

aag c^a aag Oay g^a. gua yta aag nag era cca tta daa nag gec lit 33 6 

LVii Pro Lya Gin Ala. A] p. val Lys Gin Pro ?iro Leu Gin Lys Ala Asn 
1 1) 11 105 110 

ttg cct CCC H^i. auu gta asa cag s.ac gtt tta ach r?gg c.r.a atg a^a 33.4 
Ltiu Fro Pro Thr Thr Ala Lyc ela Asn Val L=!u Tl-.r Arg Pro Met Thr 
n:i5 120 L35 

tea oca gcL atu gen cag ggt get cac gat ag* Let; ttg gat e.at cct 432 
set: Pro ala He Ala Gin «ly Ala Hi* Adp flrg Ser Leu Anp Arm Pro 

3-30 135 H.40 

aer. t^t spa aac ait gat gtg aaa aat cac gtt get cca aac aga caa 460 
Arin Ser '.Ih-r Asn Asn Asp Val Lya Asn Asp Val Ala Pro Asn Arg Gin 
145 153 13S 1(50 



WO 
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ttc lK aaa tct act f.cg tea ggg ztg ttt tea aat ttt qca qt. c asa 53a 
Phe Ser Lys Ser Tbr Tlir Ser Sly Leu PLb Ser ASJ1 Pbs Ala Asp Lyo 
1S5 170 175 

tat r^aa aaa tttg aaa sar- gtg aac cat gtt. get aat fiay gaa y^a ma 576 
l iyr ulu Lya Htit Lys Asn val Tjsn nia Val Ala Aim Ly« Glu Klu Pr; 
160 195 193 

caa act. Cltt ate act gg? ttt gat aca age act gtt ata. e-.cc atg aaa 624 
Girt TEil- lie _le Thr Sly Phe Asp Thr Ser '.ihr Val He Thr Ly H Lys 
195 3 CO a 05 

net rta naa too figa cger tea agi tcii Oct ttc cag cat p.ra gga gas 672 
Pro Ltu Gin Ser Arg Aug 3gi- Arg S=-r Pro Pile Gin His lie G-ly fitu 
5113 215 22C 

jutg aa-2 atg aaa tge <-fct gj,t. aat gag get tec aag agt acc age cat 720 
Mfit Ap'i r-fftt-. f\pn Oys lie Asp A.on Ol'J Thr Scr Lya £e!i- Tar 3eir Pro 
225 130 2. J E 24 U 

l.'jIi L'Lt ga.fi hiit atg gga =>.gt aga aaa tec tct rtt cat cag e^g gaj ?ss 
Thr T,p-i (Tin inn j^t <51y sor Arg Ly.3 ser ser Phe Pro Gl=i Lys CSlu 
245 iSO 255 

tct tta ttc gga agg Ofcu. LLijg UjL tuc diig Lia.t gac caa i.at ggt saa 016 
*?er Leu Fha Gly Arg 5io Arq S^r Tyr tye Asn Asp GLn 7icn Sly Gin 
2.€Q 270 

Ctg tea Ctt teg aaa £.ca tec tct aga at.a gga- aaa aac aag at S ttt 554 
Lgu Ssr Lgu 3qi- Lys Thr Ser Ser Arg Lye Gly Lye Acin Lyu H-j PIlu 
275 sac- 295 

ttc age agt gaa gat gs.a gat tee gat tgg gac age gtt teg aat gat 912 
Phe Ser Ser Glu Aap Glu Aep Ser Asp ™rp Asp SeiC Val Scr Aaii Aau 
291 295 300 

Li;a gaa Ltu Lau y^L yaL gihii yuL yiit yati grig car; gat ggt tat aat 9-50 
Gl-A Phe ryr Ala A=*p «1.n Asp Asp Gin flip 'iyx n.sp Asp Tyr As^ 

205 310 315 321 



gac gaa gia gca gat cag tac tat aga aga caa tgg gac aag cLL LLa 



10-38 



WO - IV2 J:«*c PCT.TJSi20rj4/fll 1 m 

Glu iilu Glu Ala Asp Gin Tyjr Tyr Arg Arg 31 ti Trp AEp Lye Lqlj T eu 

325 330 33B 

ttt gr.n i;sa aat caa cag aat ctt ga^ tcs acg aaa tea tct gtt L«a 10 
^be Al? r.ys Aan Gin <3ln Asn Lau Atf^j S«r Thr L-ys Ssr t^r Vtl Ser 
340 315 350 

tea g:jg &ec aea ate aao r.ca aac aea tec eat. gat ccc uLa. L:ga aa^ n 
fler Ala Aart Thr T T .e Asn Ber Asn Thr 3er His Asp Pro Val ^.rg Lys 
3!>5 360 3S5 

sgt tta etc agt gga ct& :tc ctt agr. gag gca aat age aac igt ant IX 
Sc? L;n Lau Ser L^.y Leu Pie Leu aer Glu Ala Asn Eer Sen Seu Asn 
3 70 375 3 30 

=.=iu Oat: ash ant. gr.a rat. agt gca ;ac' get teC aaa cac gtt teg 5Cg 12 
Aan Kin Arti Thr .Ma His Ser Qlu Tyr Ala oer Lye Kis Val Sec Pro 
■■US 330 3f5 iQ 3 

set cet cag ceo tet CllL b-.yL aat ate ggt er:t caa cog cag oca ant 12- 
Tlir Pro Gin Ser E=r His [3e~ /.rti lie f.U.y P^o Gin Pro (Jin Cln Asa 
-Oh 410 415 

cea coy duo yuL s^L gyL ^ : _a aaa caa caa aaa cot tot ttg aaa &ea .1,1 
Pro Ptu Sex- Ala Ahr Sly Tip Ffys Sin Cln Lys Pro Si" Leo L75! Thr 
■12 3 425 4i0 

;xgc anc cytg aca cyct era gca teg eta i-ct ceo ccg caa oca tee a.?c 13' 
Asn 'Jal Thr Ala Les Ala Ser Leu Ser Pro Pre- Gin Pro flsr Acn 
435 'M0 

aat gag r.tfg tta trig ai~g gat. ata ea^ aaa qac ttc aaa act gat aa~ 13; 

p.au. aiu Arg r, 5U ser Met As;? He GIji Ly=i Asp PJi= Lys Thr Asp Asn 

450 455 460 

crag Lqc aat cs: tta tat gaa tct aat gat ting eta ant rj^t. caa act 14- 
C-lu Ser ?l3ii Hifi Lan 7"yr G"Fu Bar Aan Ala ?ro Leu TAti- ALa. tiln Titr 
4=70 4'/o 43& 

ata ctg dec azc gee tta tct a^t C£l(1 aLy LL_ LLy uuii aat aarr at.h 14i 
He Leu Pro Thr Ala Lfeu Ear Thr Hie: Hf^t. Plip. T*&n Prt> Agn Il& 

485 490 495 



WO 
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r_ac cn? caa cga atg g<7g att gcc act ggt agt aat acg cga c:3.t ctgt 
His? Gin Gin Arg Net Ala lie Ala Thr Gly Set- Abii Tiir- Arg Hia Aig 
ECO 50 5 .^lO 

tfct teg agg rag nag teg atg gat sfcc cca tec aag aEitr agg aat set 

Phe 3er Arg Arg Gin Ser Hat J.Rp T i e P-q S<?-r T.yp ^pn ?.xg isn Tl-.r 
515 D2C 525 

393 t.tt. ttg ^pg aco aga atg rac ate tct gag gaa gaa aao atg gta 

Gly Phe LSU Thr Arg Ket Glu He Ser Giu Giu Glu Lys fcfer. Val 

E33 525 540 

f:gt sra aha ho a egg Ott gao aat aCg ag- att gca aac agt a.at gga 

ftrg 'itir lie set fiirg Leu Aap Asm nr Ser llu alti Aaii Stsx- Aisn Gly 

1545 &50 .iSS 560 

aat gg- aat gat gac ace. tc.Y. aat cag aga acg g&a gca ctg ggg cgT 

A£E Gly Asn Asp >\pp I for Jger Asn Gin Arg Tfcr Glu Ala Leu Gly Axy 

c.ag aJy cjL yyL gga ggg cga ata tga 
Lysi Tiir Ssr Km Sly CUy Arg He 



*:210i 1164 

<212> PE.T 

3a r:r: Via roFiyce.S C^rsvisiae 

fst Ser flrg Glu Ala P£l£ Aap Va.1 Peo iisn He Gly ^hr Aan LyE Pha 



l-eu Lye Val Tin Pro Aujl L.t:u Phe T5jr t>rc -?ln Arg Leu Asn Leu the 



Asp Asp Val 3lu Lau Tyr Leu -nit Leu lie lyd Ala Bur Lys Va" 



WO 

35 



40 



Olu Giia Gly Glu Ary Leu Hij A6E lie Eerr Trp Arg He L9U Aflil i.ys 
50 r;n 



Val Leu Lyu Glu. Hia Abu rlc Ann Arg Ser Lye Lya Arg Asp Gly 

65 "Vt 75 SO 



Val Lys Ha Tyr Tyi- Val Leu 7^3 Pre hen i\nn Lys Gin ■ la 

&5 90 95 



Lys Pra Ly& Gin Alfi £la Val Lya Gljl Pj-j Prn T.evi: Gin T.ys Ala ASI1 
100 105 110 



Leu f-o pro Thr Thr Ala Lyid Gin Asa Val "j&u Thr Arg Pro TI:t 
115 125 



ner Fro Al& He 21 a Gin Gly Ala His AHjj Ary Sui- Lau Ayp Aen Pro 
13 D 135 1.10 



Ami Sbl- Tlir Asn ian 7i^p *'kl. r,y^ Aim Aap Vcl Ala fro Asn Arg Gin 
I4S 150 155 160 



Pin; Ser Lye Seir The Thr Ser Gly Leu Phfe 3er Jbti FHr ssp Dys 

165 ivy 175 



Tyr Gin Lys Met Lys &SE. Val Aan Hifi Val Ala Asn lys Gin Glu Pro 
ISO las 15C 



ClU Thr lie lis Tir Gly Phe Asp Thr 3or Thr Val He TJll" Ly£J LytJ 
195 500 2DE 



WO 



Pro Leu film ssr Arn Arri Aix) £bi- Fhe Gin his lie Gly Aap 
210 215 220 



Met Aan Met Asm ^yp I le Asp Asia Glu TJrr 3=r .L-ys £er TUr 3er Plro 
225 230 ISIS 2-iLJ 



Thr T.Rii Glu Asp. Mot Gly Ser Arg Lys Ser Her tfhe fro Gin Lya Glu 



,q fiT - pyt Q C-1y flrg Tro Aig tier 'lyr JLys Asn Asp Gin Asn Gly Gin 

260 265 27f. 



Lsn sge Leu Eor Lya Th-r Ser Ser Arg lys gly Lye Aan Lys T > Pij* 

275 280 235 



Pha Ett-r Sar Glu Asp till . f iEp 3er Asp Glrp ASfl ! : iF.r' Vgl ?-«=r ash Asp 
^35 30(3 



Ser Glu Phe Tyr AlQ Ayp Glu Asp Asp Glu <Slu IVr AGp Asp Tyr Aan 
305 31fl 115 3 so 



Gin Gin Gin Alfi Asp Gin Tyr Tyr Arg Arg Gin Trp A-ap Lya Leu Leu 
32S 33C 



Phe Ala Iiys Asn Gin Gin A^n Leis Asp Ser Thr Lys See Ser Val Ser 
340 345 350 



S&i" Ala Asm Tllr Ilu Akii Scir Ann thr Ser TT13 Asp Pro. VJll At^j Lya 
355 'UiO 3 65 



Ser L-SU Leu 3ar Gly Ley Phe Leu &eir Glu Alii Aan Ser Aan flfer P,=ir> 



3 70. 375 3HU 



Aun HLu At^ TKt AIei Eia Sei Glu T^r Ala Ser Lys Els Val S<=r Fro 
3 35 .19(1 "395 iOO 



Thr Pro Glri Sex See I-:ic Ser 7ian Il<2 Gly Fro Gin Prn fi"n Qlsi Asn 
40S A10 41ft 



Pjiu Pro Ser Ala Aen Gly lie Lyo Gin Gin Lya rrO £er Leu l.ys Thr 
420 430 



Ser Asx. Val TLr Ala L^ll AIh Her T,r-.i 3«r P-m Pro G7.Tl rro Ser Asn 
43B 4*0 445 



Asn GlU. Atg Lew Sev Met Aep lie Gin Lys Asp PLfc Lyt Tkr Asp a.sn 
'liQ 455 4S0 



Glu Ser As:* His 7jeu Tyr Glu Sox Ayji Alu Pit> Leu Tij- ALa Gin T'D~ 
4 55 J 70 175 l$Q 



r:le l.ezi: Pv-o Ala LOU Sgl- Thr Hi a Met Phe Leu Pro Asn lie 

435 4S0 495 



His \rln. Gin Arg Met Ala Us Ala Thr Rly Brt &rti -itn- His Arg 

5Q0 505 IJIQ 



Pile Ser Aug Arg Gin Ear Met Aej P He Pro Ser iyc Acn Arg Aan Th- 
515 520 525 



tly the JJeu JJys Thr Aug Met Glu He 3er Glu Glu Glu LytJ Met Vol 
530 535 540 
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Ar<j 'Iti-r lie Ser Aug Leu Asp Ash Thr £er He Ala Asn Ser Aan Gly 
545 553 555 $ 6 0 



Asm Gly ASI1 Asp Asp Thr Asn 31 n AiXT Tbr Glu AlSi Leu Gly ( \rg 

570 HV.y 



Lye itr Ser 7i.cn Gly Gly Arg He 
580 



--.210 1S5 
741 

<212> ESB. 

<213> S.icchar-jTiiycea cerevlt-jiae 



■=^21> CDS 

<222> (1}..(741) 

165 

atg gag acjL iLij. Ltt <jgt ggg thh gga gat Gta gtt get £Ct £3551 ce* 4?.' 

Met Glu Ssr J Is pIls C-ly Gly Pho Gly Asp le.u ^a? Vpl Pro Arg Pro 
1 5 in id 

*f&?r cat ct; ggt caa aca gac c;tt t^c- ttc ggt gga aaa tts ttg Qfi 
Lys Glu His Leu Sly Gin Tiir Any Lau Ser <3ly Gly Tyn I.CU LCLl 

20 a= 30 

ctzt gr;p. r.tg as-3 att tgt gaa gai_ ggu ^-it gaa agt ggt tgt ggc ggt -Ll-i 
Pro Ala Leu Lys Ha Cys Glu. Asp Gly Gly 31u £cr Gly tTva Cly Gly 
3 5 40 45 

?.aa gtc tgg ate get ggn gaa ct.g ttg tgc cjacj tac ata etc gag asa 132 
J.yp V*l Trp He Ala Gly Glu Lau Le-j Oys alu 'lyr lie Leu Glu Lya 
■jw 55 e;> 

tea gtt cjac car. Cltg ULi 4yt Hag iing ghn a ah ggt nng aaa CiUI ttt 24.0 
Bsr Val AiJJp HiLl L^u Leu Car Lya 'ttir Val ftsn Gly T!br Ly£ Gin Pte 



WO PCTYUSMfJ-J/Ol 1 SS8 

G5 70 75 30 

aac aa^ gtc LLa ydei ttg Syt agt got oars ggt tta gtt gga tt.g tgc 2UA 

Lyu Ly^ Yiil T.sii Glu Ltin Gly 5er tsiy Thr Gly Leu Val Gly Ensu uys 

fiii 90 9E 

gtg gyg LLy Lty ya.a aaa aac =ca tCC C£C git ggc act aaa rjtSi tat 336 

VeiI Sly Leu Leu Glu Lye ASH Tfrr ?]ie Hia Aap f=ly 'j'hr Lya Val TyT 

iao ioi no 

gtt acg gac att gac aag ttcf ata cca cts ttg aaa aga aat at a gaa 3 64 

Val Hit Asp He Aep lye Leu 11c Tro LCU Lc-il Lya Arg Aan i: e GlA 
115 120 125 

dttr crac cfaa. gtt cag tat gaa cll oL. gaa ctt tgg tgg ggt 4=.? a 

L3U Asp Glu Val G2n Tyr 3lu Val Leu A1.= trg olu Leu Trp Trp Gly 
130 13 R 140 

g^g C7:g Ctg tea 1 a en get etc tea cct Ccia gaa gyL get e.tg aaa gca 4.SD 

GlU Pro L£V. SSi- Ala hep L J he Her Pro Gllj Glu. Gly Ala Msh Gill Ala 

1^5 150 155 160 

aac gtt gat Cta rjtt t^g gca get gat tgfc gtg tat etc gag gaa 523 

Asn Asn Val Asp Levi Val Leu Ale* Aid. Aup C»<* Val Tyr Leu Glu Glu 
1-55 17EI 175 

tot t LL ciuai tt* eta gaa aaa aca eta citt got et« act cac tgc at a 57S 

Ala Phe Pro Lru T.cu Clti Lya Thx Leu Leu Aap L,*u Thr His Cys lie 

iflo :lb;> 130 

aac cca cct gta ate LLy aLy yuL Luc; aag aag nga aga aaa gst gat 

f-sn Pro Pro Val lis L£U Met Ala Ty~ T.ya T.yn Avg ftrg Lya Ala Asp 
195 5!(m 2Ch5 

aaa cat ttt -itc aac aag att auu aya aat ttt gac gtt Ctt gaa. att 572 

lye H.ls She Pbe Asn Lyy He Lye? Arg 7isn Fte Acp Val Leu Gin lie 
310 21S 3^0 

*c-a gat ttt agr. aa* ttt gaEl C&t tat ctt aacj gaa aga atJeJ cau LLy 72 0 

Thr Aap Phe Jier Lya Phi Glu ais Tyx Leu Lys Glu Arg Tki Hia Lim 

225 230 235 340 



ttt: cnri ctt ate agg aag L<aa 7 
J"he GIt; Leu I la Arg Lys 
215 



<21Q> 156 
<?H> 24fi 
<212v FE.T 

Srir:r:h=5vnmyces cerevisiae 



Hei-. Glu £er lie Vhe Gly fily Pbe Gly Asp Leu Val Vsl Pro Arg Pro 



Lyp flli] J^u Gly Gill Tin- Asp L<aa Ser Fhe Gly Gly Lys Leu Lea 



Pro Ala Leu. Lys lie Cys (il.n Asp ttl y r^ly alu oer Gly CyS Ely- Gly 



Lys Val Ti ? Tip. Al= <Xlj Iflu T^u Le".l Cvs ulu Tyr He LSU '31 U LyE 



Val Asp His Leu Leu Her Lys Hir Val flan Gly Thr Lys Gin Phs 



Ly& Lys Val Leu Glu Leu Gly Sar Gly ^h* 3ly Lev Val Gly Leu Cys 



Val GJ.y Leu t.ru fiHu T.ys Asn Tfcr Phe llis Asp Gly Thr Lys Vel Tyr 
100 lOi 110 



Val Tbr Asp 1L<3 iiiiu L^s L=u He? Pto T,fii; I.F11J T.yg H.a 13I-.1 

115 J.2fl 125 



WO 



T,fii: a.pp cjlu Val Gin Tyu Glu Val Leu Ala 3iy Gil Leu Txp ?rp cly 
130 135 140 



Gl"j PT3 Leu Set Ala Asp the St=r Prn O.Ln Glu G.Ly Ala Met 3l£ Ala 
1-15 150 IDS Ititi 

Asn Asn Val Asp Leu Val X, 5 ti Ala Ala Asp Cys Val Tyr Le-.i Glu 31u 
155 170 175 

Ala I'ha Pro hen Jeu trlu Lye Thr. Leu leu Asp Leu. Tin- Hly CyB lie 
IflO 

?.CT1 rro Pro Val lie Lei] Met. >Mp. Tyr Lya Lys Aug Arg Lyi' Ala Ae=;j 
1SE IOC- SUE 

Lys His Phs Phs 7\fm T.yn Tip T,y<j AE£f ASn Phs Asp Val Leu Glu He 
210 215 220 

Thr Asp Fhe ^ T Lys Phe Glu Elx Tyr Le-a Lye Glu Ar^ -Chi- Hist Lsu 

= 25 230 235 

Phs Gin !^eu He Arg Lys 
24 5 



<2ia> _67 

<2±2 > DKA 

-;213> 3nccha.r(3T.yc&e ce^evit:!^ 

<220> 

-t221> CDS 



WO 

-:223 ? (i)..faoaa] 
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sgg aat aga eta cejj get tec a^g aai uac tec ggt a.ag ye± afcfc 
Arg Aaa Arg Leu Tyr Pro Ala Eur Thr t.yE Hi£t Ser G] -y L Y B -^GP Leu 
155 170 175 

gag gr:c caa cjcja ar.a ace gaii LLc gag cct gat gaa ccg act gta nan E/fi 
Glu Ala 31n Gly He Thr Glu Pine Glu Pro Anp Gin Fro Thr Vc.l Lys 
1G0 185 ISO 

saa gta ttc sen aac aag tct ?.cc ggg cag ctg gaa ctg esc tzee ga£ 624 
Lys Val Phe rfc* Asn Lys tier Tli- G_y Gl."i Leu Glu Leu Pio l?ro App 
195 £00 205 

3S h gg h tgg 3tc ijtg ;.ca ttc ;gt gtg ttc ttg acc atg ttt 672 

UT.y Gly Tyr 31 y Trp VaO. Va- Thr Pile Cy:= Vol Piuti L«u 'J?hr Met Pile 
210 215 22fl 

tec ajjg tgg qqci \.g.n aar. gca tec- ttc ggt gt? g&c ctt gec tac t.=tt! 720 
3er Thr Ti:p '.'ily Lye ftflil Ala Ear Pus Giy V&l Asp Leu ill a Tyr Tyr 
S-S 22 0 j,!.-) 

^La btbi'j uaL gat act tac cot cgt get teg *if.g t?o gat Tat gec tta. 7£B 
Leu Aet 'Jin A.rsp Thr Tyr Pro Gly Ala Ser Lys Tyr Asp Tyr Ala Leu 
245 250 255 

a.tt get ggc Old. ii'Jl gtu Lit etc ggt etc tt?. tec tide at- gtg 

lie jila Uly Lsu Thr Val Phe Lso. Gly Gin Leu Leu Set Pro t,=i.i Val 
260 2(55 ;J7(J 

atg gna ntg atg a^a at a att ggt ctg g^g aco auO *t;j ctt ttt ggt 864 
Wet Ala Leu Met Arg IU lis Gly L«u Ary Tlir Thr liar. I.eu Pile Gly 
275 230 21$'? 

gat g?T gta atg ctt gec gca tat etc ttg gsc tec ttt act an? = ag 512 
£sp Ala VRl Met Leu Ala Ala Tyr LCU Liu Ala Ser Phs Tbr Thr Lyt 
290 295 30J 

tta tgg c^a '„Ly LtiL yLu acc caa ggh ttt atg gtc !KQt tgt tea ata 3 SO 

Isu Trp din Lau Tyr Vsl -iTir Gin Sly Phe Met Val Gly CVs Sec He 
305 yu,[> 31S 32G 

t-sa ctg att tto gfct cca gca aca act; utt; tta cca gga tgg ttc ttc 103G 



WO 2fl04/nM39S PCTYUS2M4/01 1 SS8 

Sen Leu I la P!he V9l. Pro Ala Xbr Tlir Vs.1 Lea Jro G^.y Trp PI"e 1,=!^ 



Ma aaa gel gtU yt.d aLy ggt gte tCE tta ttg ?rflt ac!c! qqt cj'J ; 

Ly E Lys Arg Ala Val Ala Met «ly Val 3ei- Leu Leu C-ly Tb;r Gly Ala. 
A40 34S JiSO 

ggt ggt gtc ytfc tut ggt ttg get aea aae aan Fitg ctt tct ga-c tit 
Gly iJly Val VeJ. Tyr Gly Leu Ala T^t 7ii3n Lys Met Leu Sez: Asp ^he 
SBR 2ao 3.$5 

rr^a a=i- agg Lgg tgc ctt cgt zitc ata 992 atn teg zgt age *t& 

Sly Ami TIll- A-g Trp Cyc Leu Arg life Hp. Uly He Ser Cys £e~ He 
3 70 37E 3 SO 

agt gtt eta gtt get att Uicg uLc tta aaa ga^i agci a.ac Ctft aca c;t 

Sar Val Lev Vfll Ala He Ala Leii Lsu TjVS G1j Arg Asa faro llir Pro 

aes .^0 ssii ,iqo 

sec sta gga ttg aaa teg cert egg gec atg LLL ya<* ::a=> etc aas g>ja 

si a He Gli' ii«u Lye s«r Pre itrg Ala M&t ?he fin 13 (.sin Leu Lya a1e>. 

•105 4.1 <> • 415 

ar.g ttt tea tta nag gtt ata act aag LL_ gttj gta ctt att gca 

i'.st Phe s*r Lsix Lys Ve.l Ha Thr Lvt Pj:-o pTir VsH. V?.l Leu lis Ala 
42P i25 4/i0 

Cta tgy tta atg fctn gnu tta ttt gee tac aat atg atg gtt ttt act 

Luu Ti-p tts Met. Phe Ala Leu Pte Ala Tyr Asn Ha L Met v a l Phe Thr 
4:H^ 440 lis 

tta tct tea tac ges ate teg aaa cjg.a tta t.-:s teg cac gac get tec 

Leu Ser Ses: Tyr Ala. lit Jier l.ya Sly Leu Ceir £~r Hia Asp Ala Ser 

45 0 455 <1S[> 

aca. tta act att ttg isc yy 12 tcs ?aa tec ate ggc ret ctg 

Tfcr Leu Ttur AIe Tie LeU Aen Gly Ser filn Sor He Gly Arq Pro ieu 
455 470 47G ABO 

atg ggt tta rjcg gga gat aag ttt ggt agg gca aac gLa aijy uLt; gta 

tfc?-t Sly Leu Ala Gly Lys Pbe Gly Ary Ala Arti Val Tbr Ho Val 

450 493 



WO 
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tfca ac; atit ttg tta aca ata licit atg ttt gcg vtc Lyy at« ccc gnt 1.53S 

Ii<5U Thr Thr L«u L^u Thi- lie Tyr Met Phfi Ala Jhe Trp tl^ Pro Ala 

SClt) hOb SIO 

C&L acg ttt ytt cati Utc ate ttt tLt Lea att eta gtt ggi! Ltia bg- 

Hia t1_l- Pha VhI Glit Leu Jie Plie Fha Liar IJe ".eu Val Gly £3er f^ys 
515 520 

nt- nrrt gts tjee aac gtc atg aat ac= gtt etg att ccc gat aLg gUL, 1532 

Val Gly Val Ala asn Val Mao Aeh Thr Val Leu lie Ala Asp Met Val 

53S 535 540 

ao.ti cca aai vpacj ttt vtg ccc get tgg gee ttc gtc aac tac tgt ggt 16e& 

Lya Pug Glu Glu Kie Leu Pro Al.a Trp Al* Piit! V*l Asn Tyr CVa Gly 

545 S5Q FIR* 5G3 

gcg cct ttc tta rtg gtt tg- gag gtq att gee cag cca ttg aog gLg 172 3 

Ala Pro Pho Lou Lsu Va! C»S Glu VaL lis Ala Gin Ala Leu. Thr Pal 

570 575 

gag aaa gat aag a^c cat c^r. tae t-.t-.*? r.at gca caa att ttt t^s osr- 177 5 

Gill Lya Asp Lys £iec Aen Tyi; Levi His Ala Gin lie PJia Cys Sly 

580 585 590 

tgt; :gc ttt att gec gca Ctfl. Ett tta att fcet atd ctt cgt 9.1s ta7 1824 

Cys Cys Phs He Ala Ala Leu lie Lcj =1^ fie.r lie Leu Arcr Glu Tyr 
535 liOO 

tct ate agg atg aa.a tta a>5g gaa aga Clda get atg aca sac gag aag 1872 

Ser lis Aiy L^tJ Llju TIlt Glu Aug Gin Ala Met TI^t: Asn Glu Lys 

610 SIS sao 

tta asa gaa tga a&g gca age gaa tae gat ace gat tet gec gat gaa IS 20 

Leu Lye Glit Trp Lys Ala Sox Glu Tyr Asp Thr Asp Ala Acp Qlu 

f 25 £3-0 £35 G4(> 

gat tgy ggt aaa hta aaa gaa aga aag act aAa tat gac eti; ctt ~ta IP S3 

imp Trp fiiy r.ys Leu Lys Olu Axg- Lya Tlu: Lys Tyr Asp L<au Lisu Leu. 

C45 550 S55 

ggt c 5 g ggc att aaa lull tac ttc eta aga atg gts tat cca fctg aag 20 _t 



Ely Pro Gly lis Lyc T.ye Tyr Pfce i,su Arg Met Tyr Pro Net Lya 

5G0 665 E70 

Val 



<2ia> -6$ 

■i212> PE.T 

1 3 - 3 accharoiuyc (Ja^-avi b i ae 
Wet Sea: Tkr His? 3er Asn Asp Tyr Phe Rri- Ms ^i=y per Gly Met Val 



fl*>- '""^ ser dLu Sex He fisn. Sttr Sar an Pro Va.1 



flsir PTift Lys Ala Sei- lie Ala Ala Pr.u Val Pra Cys Ser Acp Leu 



Kii Ser Tlir L>s Seu Am "vnp 7»la 5ct Artj Lys Leu. 3er He 3ar Aug 



Tlir Lsu Tlir Ayn Atg Lsu Ann Asp lla Lya J.ys Ala VaJ. Asp Asp Asp 



P.^ii Lea 'lln Thr C-lu Glu Asn Ser Ala Asp Val Asn Lye lie Lftu fil u 



sor Arg rhc Adp VqI Ala Asp Ala Ho Arg Leu Gin file Aun Glu £□!' 
10!) 105 1.1(1 



WO 
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Vul Gl± Sar .i.,ys Leu lift Pnro Val Thr His Thr Thr Thr P.'ia Gly 

u'3 125 



Ala Ser Leu Ser Ala Prn -fer fier Ssl- Ala Fhe Ser Ala Ser Be? He 

130 1^5 110 



Gin Aan Asp Thr Tlrr Glu His Lys Ala Ser Met Asp Bar Ly? Leu Met 
145 J. SO 155 1 .50 



Ar£ Afcll Ar-y I.rii Tyr Pro Ala Ser Thr Lys Ilia lier Oly Ly3 Aep Leu 
10 5 175 



Gin a,la (Jin Gly He TSe: G.Ln Phe Glu Pro Asp Qlu. Sro Thr Val Lys 
18D 185 1?0 



hys Val Pl.t* Thr Ann Lys* S=r Tbr Gly Gin Lou r-\iu i-su Fro ftro As^ 

15.=- 200 aP5 



ily Gly Tj'r Gly Trp Vol Val Tlir Phe Cys Val Fhe Leu Thr riot Wis 
210 215 220 



S£LL" Thr Tn-p ~ly Hy? Asn Ala Ser Phe Gly Val Asp LetL Ala Tyr Tyr 
22a 230 235 240 



Acn Kip Asp Thr Tyr Pre Sly Als Bar Lys Tyr Aap Tyr Ala Leu 
£45 250 



I la Ala Sly Leu Tin; Val Ph<j: Luu Gly din L^u Leu ser Pro Leu Val 

2.60 2fi^i 270 

Met Ala Leu Met ftrg He He Gly ^eu £rg Thr Thr Met Leu Pie Oly 



WO 



2 HQ 



PCT,TJS2ftfja/oiim 



ft&p Ala Vol Mat Luu Aid. Ala Tyr Leu leu Ala Ge^ Pbe rhr Mir Lys 

25 D J.Hf 300 



Lcll Tljj Gin Leg Tyr Val Mir Glil Gly Phc Met Val Cly Cys Ssr He 
30b 310 J15 330 



S^r ija-JL ile ehe val Fro Ala Tfcr Mir Val Leu rro Cly Trp Ph= i,eu 
325 J.3H 33 5 



Lys Lys ^rg Ala Val Ala V.aL Gly Val Ser r^u T.piij cHl.y Mir Gly Ala 
340 350 



:?ly Gly val val Tyr Gly Leu Ala i'hr Asn Lys IS&L Leu s«r "if.tj Phe 
355 360 3G!i 



(?ly Asr. Mir Axg Trp L*yis Leu ftrg- He lie Gly il« Ser eye Ser He 
37B 3S0 



5 or ^al Leu Val Als T.1h .Ma LOU Leu Ly3 Glu. Arg Aen fro Mir Pro 
-^5 39«i ZDS 1 DO 



Ala lit Gly jfj Lys Ser Pro Arg Ala Hfeh Php. in u r;ln Leu Lys Ala 
4Q5 -tit: 415 



Met Fhe 2sr L^u Lys Val Ha Mir Lya Eto the Val Val Lou He Ala 
420 42E 430 



LCu Trp The Wet i^e. iU.a Leu Phe Ala Tyr A^tl Met Met Val Fhe Mir 
435 440 145 



WO 



PCT.ussftfja/oiim 



Leu Ssr £er Tyr Albt 12(5; St=r £,7= Cly Leu £e= Ser H13 Acp Ala 
450 45$ 460 



TLr u=3U Till" Ala lie Leu ASH Gly Ser Gin S&r lie Gly Arg Prn l eu 
4£5 470 475 4tS0 



Met Gly beu Ala Gly Aap Lys Pile (Sly Arg Ala Asn Val Tlir lie VH 
-IBS 490 495 



Leu Thr Thr Leu LfiU ThL- He Tyr Met Phe Ala Pile Trp Hi Pro Alii 
SCO 505 SID 



nis Thr Ph* val Glu. l=u He p*if. Pt-.;? r<=v He L-su "Val Gly Ser C/g 
535 520 5-35 



Val sly Vfii Alp Afin vrjfiT He-, ash Ifcr Val Leu lis Ali A#n Met Val. 
SJC 535 510 



lye Pro Glu Glu Fhe Leu Pro Ala Trp ai~ v^t. *=m Tyr cy=; Gly 

545 5 50 55i 5b 3 



Ala Pro Pine Lsu L<*U Val Cyo Glu Val lie Ala Gin AT ,1 T.nu Thr Val 
565 570 575 



Glu Lys Asp Lys Sar Asn Pro Tyr ~,=u FTi^ Ma Gin He rho Cya Gly 
530 563 590 



Cys cys Phe lis Ala Ala Leu lis Leu He aer He Leu Arg Glvt Tyr 
C55 60C 605 



£or H<j Rrg Met Lys Leu Thr Glu Arg Gin Ala Met Thr S£n Glu Lys 



WO 

510 



615 



<sao 



Lt:u Lyi Cilu Trp Lyn Als f>er Gl^: Tyr Asp , lhr Asp Ala Asp Git 

S2Fi flHi; 635 G40 



Asp Trp Gli" Lye Leu lys Gin Arg hys The hyn lyir Leu Lull Leu 

645 650 SS5 



Gly Pltj Gly II- LyD Lyc Tyr Phiz Lej Ar^g Met Yal '.r/r ?ro Met Lyg 
5S» 605 67D 



Val 



^210> ICS 
<211> 15l>9 



<221> CDS 

[J}., (1569) 

*iOO:> 163 

atg t^g eta aLd aga ayy tiuy alia =int tCt £Jtg ggft tfjt Afcc cat 4 a 

Ket Leu Leu lie Arg Arg Thr T.le *.rti ?he Leu Gly Cya He His 

15 1C 15 

tgc aat ctt acc< geg acg tyu ate ctg att g;c ttc gtc ata a^E atg 9-3 

Cys flail Leu rOu Ala Thr Cys lie Leu Ile= Ale Pile Val Tie Thr Xet 

23 ?. r i 10 

ts*"- gt-.g gta nrt gta ret fj»3 cct nfca tec gta g&tJ ggi aut atg gg& 144 

'lyr Val Val LftU Yal 3bl- Gin Pro Ala Sen Yal Aljp Gly Tin Ket Gly 



WO 



PCT.ussftfja/oiim 



aat ttt Ctt Cdr> ttt tec aacf aLy yat utt yuy acg fcay agy y^c a ya 
ASH Phi Leu Pro Pbe Ser Lys H*- : z A&p ■Leu Alii Thr Lye Aug Asp _Arg 



ccs ttt tat rcg aat tgt gtg a=.t act darj n^c tat ttq ttg a^.t cca 
Pro Phs Tyr Eer Asn Cy* Val Asn Til" Sin Asp Tyi Lsu leu Asn Pra 



teg ta.2 at a aag cag £at gee teg -tt qtc atg eta asa agg aat: ggg 2Sf: 

Ser Tyr He Lye Gin Abu Ala Scr ?he Ve.1 Mot Lou Thr Arg A&n Gly 
an 90 35 

gag eta. gaa gat gtt ate aag act Ate aan aqt ata gaa gag cat ttc 

Glu Lsu Glu Aap Val lie Lya 'i'br lie Asn Ser He Glu Glu Hi a Phe 
100 IDj 110 

aab oay tyy ttc cac tat r.ea tat gtg ttc tla aaL ;;ihj eaq c-cg ttt 384 

Ast; G1ji Trp, the His Tyr Pro i'yr Val Pha Leu Asn Anp Gin Pro Pile 
115 120 125 

gaa gag gac ttc aaa coa aaa gta cyt gat ptt aca gtg ggr. grg -tg 432 

<31tj. can Asp File Lys Ala Lya val Arg A* r Va7. Thr Val (.-ly Ala Le\i 
135 136 140 

Pit cf gaa ttt ggc act aL'J yaL gy.y afca tct hgg a^t ttt ~cc agt gac iSO 

Val Gli Plie Gly Thr He hep Glu lis Ser Trp Asn Phc Pro Sen- asp 

145 150 155 16 3 

gta aag gat acg ^tc ira.cr tec tac aac ges att gag gat caa gut y^t 528 

Val Lya Asp Thr Plie Glu ?lw Tys Asn Ala Ho Glu Aap Gin Gly Anp 
US L-jD 175 

aga ago ata ctt tic gg£i =ac tta gaa tea tat <jal_ aafi atg tgc egg 575 

Atg 3Er lie Leu 'lye Gly Aan Leu Glu 3er Tyr Bia Lya Met Cyu Arg 
160 1B5 1S(J 

itt L"aL tea aya tea ttt tan a.ag cac cr.g -ta gta cag aag tac ryaa 62± 

rhu Tyr 5ur Gly ten Fhe Tyr Lys His Pro lieu Val &ln Ly& 'ryir 
15^ 200 205 

tejg tat tgg aga ttg gaa cac gat gtt gay Ltt ttc fcgfc gat stt ac^i 

Trp Tyr Trp Arg Leu Glu Txtj A^p Val Glu Pha Phe Cya Aap Tie T 1 !:* 



WO 



210 i 315 220 

tan gat ccc ttt ttg g-ig atg etc cga act aaf- nag aao. tnt tjga ttt 72 0 

Tyr Asp P-o Phe Leu Glu Met Leu Arg Tlir Asn Lyd Lys lyr Gly Pte 

225 230 235 345 

acg ate ate ate ccg £aa t.tg tat tgrg aca gte cca aat. t^g ttt ana 73£ 

^hi- I la lie lis Pre- Glu i,eu Tyr Tup Tlir Val Pro issii Leu Ph= Arg 

245 2BD 2E5 

eac act isa age ttt ate agr. caa aaa gg^ gtr. ac^g ct-t ggg tea tta bis 

His Thr Lya Gcr ?hc lie ne~ Gin Lys Gly iQir leu. Gly 3ei- Lea 

^60 265 270 

Lyy iiibi uLa Ltt aag gat tac ga-2 att ttt gaa tec gat-. g=t ccg 

Vr-p T.yn T.pu Pi-i? TJhr Lys Asp Tyr Aap lie Phs Lilu S&X Asp A£C PtO 

275 ISO 2SE 

gag tta egg g&u Lgg ate tat gat ttt cag gec aag gd a,ag a.i.a 912 

(Jl-J LdU Arg As^. 1 Txy lie Aim Tyr "isp Phe Gin Al?. Lys Ale Ly3 lie 
290 300 

tec gaa a.ag ata gec ate gag cag ct- ttg aaa aag ggt guL yuL tfce 360 

Sur Glu Lye lie Ala lie Glu Gin Leu Leu Lys Lys cly Asp Asp vhp. 

30-- 310 315 

eaa aag ata aAh pat g=c ?aa gag gga. ata atg a&t ttg *ti cat a=g n- D i? 

Gin Gin 41^ Asa ftsp Lye Gin Gly lie Hat Asn Leu He His Lye 

325 353 235 

yut eg-- tct agg aag cat ate gta gaa gac aaa. ttt ttc aat qaa g-ag i:>5& 

Ala Avg i- rg ljy,"J B.ts Ilfl Val Glu Asp Ly3 Phe Phe fen Glu Glu 

340 315 35C 

tac aat eta tgc eat ttc tgg egt aat ttt gag att gcg egg era age 1104 

Tyr /isn Leu C^n Hie Ehc Trp Sar Asn Ph= Gl:i 11= Ala Arc Leu Ber 

355 360 30J3 

gtg tte gac a-afc gae att tflC &ac agt LLfc LLb caa tat ttg gag aaa 11E2 

Val Phe Asp Asil iiop He Tyx Aljii Su^- ?h« Pile Gin Tyr t.eu Glu Lys 
373 37>t 330 



agt ggt gga ttt tgg sag gao. aga Ly^ EjyB get ^"t tjtt qaii h^- 1 ;iL>[] 

Sex: (11 y lily Fie T±p Lys Slu Ary Tjrp Ely Asp Ala Fro VaJL Eia *<?r 

■■fl.'5 3 90 %c>fi 400 

att gga ttg teg cf.n aat rrt.g gat tt^ gac rjat fjia cac tat ttt aga 1243 

lie Gly Leu Ser Leu Tbr Leu Asp Leu Asp Asp Val His Tyr Plie i\rg 

4 LIB 410 415 

ga<j ili'j gga tat aga cac tec aca ata cag cat tgt cea cat aat gc-c 123 S 

Aep lie Gly ?yr Arg His S^r 'flu- He Gin His Cys Pro Hie JisiL Ala 
+20 ^25 42D 

aLg yyy iiHt gay gaa trc tec tacr tfca tr^c agt gac tea aaa ttc aaa 12 44 

Mat: Rly Ar.n OH.H GUu Thfl Ser Tyr- Leu Ala 36r Asp Ser Lye File Lya 
435 440 145 

cgt aaa aac gcg gec Lota gac gag gga agg gtia fctt ggg tgt ggc tgo 12 Si 

j^.rg Lye Asa. Ala Ala Tyr »sp elu -3ly Arg (51 u Phe- Sly Cys Sly Cye 

4 50 455 460 

sgg tg-: f.gci L»t ccc aag asa aag cgt gsa att. gag ge.t tec atg rfcrt ;l.44G 

Aug Cyj Airy Cyy pj;o Lys Lys Lys Arg G.I 11 j.le Glu AstJ S6r Met Sly 

4bE 470 47j 4S0 

t-c tgc gta art stt fcgg gta a<aL <jLg ttt sao caa ce.g aeg gga zs.c: -I48e 

Flia Cys Val Ho Trp Val Aan Leu Lsu Aan Oln Gl-i Arg Gly Eis 

4H5 4SC- 435 

g^ ayt c-.-ic gr.o ga a gca etc aid qgc sat gaa. a.Lg yag gag cac; ata 152 6 

Rlu Anq TTip Val Gill Ala Leu &sn Sly Asn GLii Mac Gil] Glu Hi 3 He 
500 505 510 

Ligg gaa gac tit. Cta aga Cag ttc gga aae Latj 156$ 

Arg Acp Tyr Leu A13 Gin Jflie Gly Asti 
7.15 520 



<21I> E2£ 
<■?! 13 s PHT 

«^:l.r-is> Waccharsmi'eea ierevisiae 



PCT/ITSiiira/oiisws 



wo mfumziw 

Met L-aii IiEU 11= Arg flrg TTir lie Apn 



Cyc ^V/r. Lsu Thr Ala Thr Cya in e 

20 25 



Ala l=h<?- T.ou Gly Cya 11= His 
li) 15 



.lie Ala Phe Val .fie Thr Met 
3Q 



Tyr Vdl Vs.1 Leu Val £er Gin Pro Al* Fter Va.1 P.sp G-ly Thr i>let Lily 
3 5 -' S 0 45 



Adn Plia L^u Px-us Phe £er Lys Met Sep Leu Ala Thr Lya Arq A^p Arg 

55 60 



V.l-o Pile Tyr 3er Asn Cyis Val Asn Thr Gin Asp Tyr Leu Leu A£ii Fro 
£5 10 75 BO 



set Try- lis Lye Gin ftsn Ala Ser Phe Va.1 Met Leu Thr Arg Ac-ii Gly 

£5 90 95 



clu i.ftii Glu Val Tie T,ys Tin- lie Asn ser He Glu alu :n±a Phe 
100 105 113 



Asn ;?1ti Tttp phe tj-i*? TyT Pro Tyr Val Phe L*u Aiin Asp <2ln Pro t'he 

1 1 5 120 125 



Glu <5lv. Asp phe Lye til a. Lys val Arg Asp Vol Thr Val Gly Ala Leu 
13U 135 1.4(1 



Val tin Phe Gly Thr He Asp Glu 11a Sejr Tip Aan Phe ?ro SEr Asp 
liS 150 155 1*0 



v&l Ly-3 Asp rLr Plie elu Fhe, Tyr Asn &la He Glu Asp slu aiy Aap 
1S5 1?0 175 



3er lie Leu ?yr Gly Asn Leu Glu Sea: lyr His Lye Met Cy& Arg 
ISO 165 ISO 



Phe Tyr Ser 31 y hen the I'yr Lys aid Pro L=u Val tsln Lys Tyi S.Ui 
IS 5 200 205 



Trp TV* ^Prp Arq T.,en 1*1 u jfxo Asp Vai Slu Ehe Pjie Uys As? lie The 
131 U 215 220 



Tyr Xsp Pro Phi? lieu Glu Met Leu Axq Thx Asn Lys Lys Tyr Sly File 
225 230 235 240 



Thr Il-a Ila He Pro Slu Leu Tyr "rri 'iTir v^l Pro Acsn LOU Pile A1-3 
JM.S 1SE 



Hi a Ttix- I^-s Sfcr Pha .Tin Sst- G'ln. J.,y? (Jly tfil n^v LGU 21 V Ssr LeU 
2<J0 2€5 !! VP 



Trp Lys I»eu Phs Thr Lys Asp Tyr A&p He Fhe eiu Ser Asp Asp Pro 
475 260 5 65 



:r.&\i Arg .^sp Trp He Asn Tyr At;? Fhe Gin Ala Lys Ala Lys lis 

233 295 30(J 



Ssr al j. Lys Ila Ala Tic 01. U Gin LG'J Leu Lys Lys Giy Asp Asp Phs 
?C5 310 aiJ, 320 



Slu Gllk Ila Aan Aap Aap Lys Gin Gly 71 r Msf: *fiti r.«ii Tl.o nil? Lys 
325 32 5 



WO 



PCT/iTSsnca/oiisss 



Ala Arrj Ser Arg Lya Ilia j_1= Val Glu Asp Dys Fhe Pha Asn Glu Glu 
343 3i5 350 



Tyr flsn Jj^Ti Cys Hi 5 Ptis J.':.-? -Ser Asn Phe Glu lie Ala Arg L=u Ser 
35E 360 3^5 



Val Phfi ftf5p Asn A.Sp II? Tyr Asn Ser ?Ii<3 Pfce Gin Tyr r.s-m Gin Lys 
S70 373 3&0 



Ser Gly Oly rlic rrp Lya Glu Arg Vrp any Asp Ala Pro Val His S=r 
33 5 je-o :ga 400 



lis i3l y leu £=r Leu Thr L=u acq Loa Aajp Atp yal Rf.fi ijt Plie Arg 

4-J5 410 41C 



Asp He Gly Tyr Arg Hie Bir Tlir H = Gin His Cys Pro n.ifli ftsn Ala 
420 43 0 



Met Gly Asn filll Gil Pile 3sr Tyir Lp.u JM =1 Ss.v Ly.S Flit Lya 

43 E3 445 



Arg Lys Asn Ala Ala iVr ii3p Glu Gly Arg Glu Phe Gly CytJ Gly Cys 
450 455 4<5fl 



Arg Cyc Arg Cys Tro Lys T.,ys Lya Arg t-"u He Glu A£a Ser Met Gly 
465 470 475 430 



Phe Cys Val Aan He Trp Val a™ Le-j leu Agjl Gin Gin Arg Gly His 
4S5 430 4<Jb 



Glu Arrg T-Tj B Val G1-U Ala Lay Aan rtl.y A3n <TLu Met (31 u GIu His life 
500 scg 510 



Aiy ■Sli; Aep Tyr Leu Are? Gin PUe Gly Aan 
515 E20 



<^10> 171 

■^11> 1B06 

<21^> DBA 

^21i^ Hacchiiromyces cftx^vTR-ia 



■tSMlv CDS 

(.1) . . (150e) 

<-100> 17 J 

atg ctt tta caa gga cttg cgt t-a teg caa a^ci tta te.L ssg aga cat: 
Met l^u Liu Gin GLy Met Arg Leu Per Gin Airg LOU Ild.F LVTj Ar;j nlif 

1 5 i» is 

<Jch nth get tec a^g att ttc iicg tg-g idt acc fcs a L . u^h get cat ata 
Lgij 'his Ala j?ej; Ly^ He LCU. 1'hr Trp Thr Thr Aim Pro Ale His .1:1 e 



dqc cac <jLa cat gal-. st=, agg ccg cut gca trn aac ttc a at 5.cg 
ftrg Hi a l=t] His Asp He Arg pre Pro ^La ser A^n eha A^ Thr oln 



gas teg yuu ccc ata ccg gacj tct cca gca sac tea nca a?t cga sea 
Gl^j ser Al s pro lis ?ro <3lu o^r Prp Ala Asn ^rt Pro Txhj; Arg Pjtd 



cag a-g [ica cct uaa ccc aafc ttg =aa a 53 a^a aat cgt agh tta atg 
r.-ln Met Ala Pro Lye Pro Aan Leu. Lya T.yg Lya iian Arg Ser Jjeu Hat 



tat tct att nt.t ggn gtt tou ata gta cjfjt -t* tat ttt iyy ttt aaa 
ryt Ser He H G Gly Val Ser lie v«l ely Leu Tyr Phe Trp P he Lys 

es an 9£ 



WO 



PCT.ussftfja/oiim 



s.gt iic l.cc agg iiiu cad iitin eta est ctt: teg gcg gtc tgg *\6 

Sei Asn Sel Aug LyE Gin LyE Tipu Pro Leu Ser Ala Gin Tiyn Val Tip 
1(13 110 

sag gas gec ata tgg caa gaa agt g^m aa> atg gat ttt aa' taa a^a 334 

Lye Glu AJ.a Tie Trp Gin Glu Sc-^ Asp Lys >Sct Asp Flic Asn Tv-r Lyp 

us :i.ar: 12s. 

gaa gog ;ta agg egg tat ntt gag gcg ttg g^t gaa tgc oat cgc tci. 432 

Glu. Ali* Lsu At-y Arg Tyx lie Gin Ala Leu Asp Glu Cys Asp Arg ,53 r 

130 135 140 

cat gtc gST; tta ttg tea gat gat tat acc aga ata gag ctg aaa att -430 

Hi ti Vdl Ayp Lu_t Ltm Sax- Ayjj Asp Tyr "fcr Arg He Glu LSU Lys He 
UF i "Sfl 1.55 16 J 

get ga& ttg tat gaa aag etc: =at atg ctt. gsa gaa gec caa elAt L L ^ 523 

Ala Glu Mai; Tyr Glu Lys Leu A^jI Mcl Ltsu Glu Glu Ala Gin A&n Lau 
1£5 11G 115 

r.ae aas. g?.a r,ta fct.=. agt egg ttt ttc ge.a gcg ctg aat gt- cell ejeje 57b 

Tyr tf 3 - 11 JjS'J E16U Ser Aug PL© Pha Glu Ala Leu Aan Val Pro Gly 
iaa 133 190 

e.aa gt" gat gag agt gaa aga g^e g.2ig gtt tta fags, a,-^ gnr: ttg sgR &>;4 

lys val Asp Gl'j. 5er Glu Aug Gly Glu Val leu Arg I^b A?p Leu Arg 
1L'5 tuu 20Ij 

ttt; ttg 6.tL biai Ley LLa gaa. &.Lt: iat aag gan aha gaa ag- ggc; aag 573 

IIq Ll:u He l,ya Sur T.en din tie Afhi T,y=! isp He Glu Sar Gly Lys; 

5 1.0 ill 220 

sga aaa ttg eta aaa cat tta ctt tta get ess gag at-T- tta agt) 720 

Aug LyU Leu Lstjl Gin Hia Leu Leu Leu Ala Gin Gill Glu He Leu Ser 
235 230 235 240 

Eaa teg cca gag ttg aarj gaa ttt tt- gaa as- aga aas aag aag etc 7€E 

Ly& Ser Pre Glu. Leu Lys Glu Phe Phe Gly Asn Arg Lys Lys Lyi Lau 
2'-5 250 25i 



tag city yfca nan 3a - ntc nat aga gar: rrt aat gat gat ttt e.aa aca. 



31S 



.... 40l/7fii 

aes: Met Val Lys Asp lie Asn Aug Ai3p pro A&n Ady Asp PJies Lye Tlur 

260 2^5 270 

tr.t get agt gag gaa aat att aag ttt qat gaq daa qgc tat atg at- 354 

J?fc-? val sei- <3lu Giiti Asn He Lys fIks asp Glu Gin Sly Tyr Met Il« 

215 2&Q 285 

ttg gat atg gaa nag a<it age age get tgg gaa ccc t:t aag gaa gaa. &12 

Tieu Asp I.eu C41u Lys Asn Ger tier Ala Tr^> Glu Pro Fhe Lyd Glu Glii 

£90 295 300 

ttt tct act gcg aga gat tta tat ica get tar. tgt czq tea tea aaa 9GO 

Phe Phe '.Vb-r AT a Arq Asp ' eu iyr Thr Ala Tyr Cys L&u 2eir Eer- Lys 

StIS 310 315 

gae =ha get gra get. eta agt: tgc D.ag at a act agt gig gaa tqg atq lOOfl 

Pisp He Al= Ala Ala Leu 5er Cyjs Lyu He Thr Ser Val fiXv. Trp Met 

325 33 1> 33 5 

gtt c.tg gc~. gaa atg ti'ja ties ^ya. Lag »r.* Kf-.g eta tea cag gea aat 1056 

Yal Mat Als. Asp Met Fro Puts £!iy i'iln in e lieu lieu ser iflll Ala Asn 

.*4IJ j4i> 350 

LLy yyy L<jd. LLy LL(j Liit ctt cay. gca gaa aag eta gaa get gac eta. 1104 

Le=u Gly Eejr Lhh Phe Tyr T,p- u fin, .5,1a 01 V Lyi5 Leu Gill Ala A3£> LfcU 

355 3 SO 

Lint tta gcicr eaa aag a a a agt aaa gag tec aac c&a gag tta gnt 1152 

Ami Gin Leu Glu (=in hys !ys tar lys Gl:± Ann Gin Glu Leu Asp 

3 70 375 3 3 0 

at_9 gja srts hae aha asa gec gtt aga ~tc gta cgc aaa aat c^t gac 1200 

Met Gly Thr IVL' He Lya Ala Vdl Art} Phe Val Arq Lya Aen Arg Aep 

390 ^95 400 

tta tg- ctg gaa aga gca ca.a aaa tgt tac gac aga gtt att c«g tr.h 

Lp.ti Cyc Leu Glu ftrg SHa vJln Lya Clyfl TVE Asp Ser Val He Ala fhe 

40 5 4=10 415 



gec a.an oca aac aga aaa att agg t"^t caU gL-j any yd.L uilu uLy yut 
Ala £iys Arg Aail Ary Lyu Il== Arg Phfi HH.e Vs'I T.yn ftnp Ftln T.mi flpp 
420 435 430 



WO 



PCT.ussftfja/oiim 



ecu tea att gca cc:g tea 
rro B?r Tic. Ala Gin scr 



ilLid bi^a GtU. CiikL giia ggt 
Leu £J=r Leu His Glu 
45'J 

gat teg ate act atg 90c 

Afip Ser Ilfi Thr Met Ala 
470 

gas gc- gaa aag g=.a cla 

Glu Ala Glu Lys Glu Leu 

485 

a-sa gag ggt LtA st&i: L<*a 

Lya Glu Gly L=u asq 
50i) 



<210> 172 
<211* 502 

•;400> 172 

Met Leu Lcii (Vn vil.y M T ?.t <V?g LOU Ecr Cln A^g LCU His Lya Arr> His 
15 10 lb 



Leu the Ala Ser Lya lie Leu Thr- Trp Thr Thr Aan Fro Ala Hi a 11^ 
20 25 3 ft 



Arg His Leu rtis Asp Tie Arg Pro Pro Alii Sar Aau She Ami Thr- Sin 
jS do 45 



att cat: nta i-.r:T: acc tat gga atg ggg gtt 

He Ala Lou Her Thr Tyac Sly Met (Sly Val 

J40 445 

ghfc ttg get ass get gna as a eta ttc aaa 

Va7 J.eu Ala Lys Ala «ln J.ys L^Ti Phfr Lye 
45S 460 

ady L-ag act yoia ILL aal yiiu etc ctr. gca 

Lys Glu Tar Glu Pbs Asn Glu Leu l=u Ala 

47: 4 ao 

g&u i^ay ueg ac& gtc LLy aaa teg gec naa 

Glu Lys Ti? Thr Val Lk« ) yp Ala Ala Lys 
4*0 435 



01 U Ssr Ala Fro He Pro Glu Eer Pro Als. A&11 Star fro I'Iji Aug ?ro 



■WB/7fi2 

50 LB 60 

Gin Mst Ala Lys Pro A&n Lys Lys Lys Asn A^r iex ^eu Met 

65 70 75 SO 



Tyr Ser le Jle G!y Val f'Se?: lie Val Gly Leu Tyr File Trp Phe Ly;s 
K 5 90 9? 



ece Asm fler Arg Lya Gin Lya r.eu Fro Leu Ser Ala Gin Lys Val T±p 

1IW 1C5 110 



r,yr- Gin M a Tic Trp Gin Glu Seir ASn Lya Met AGp Ehe isn 'lyu Lys 
115 120 125 



Glu Ala Lau Sara Arg Tyr 1 1 a G.'l.u TO a teu AGp Glu Cys Asp At<Jf Ssl- 
130 140 



Hits v T iU A=p Len. L.=u S^r Asp 7iEp Tyx Thr Arg lie Glu l,&i> r,y* lift 

1-15 ISO 155 LiO 



Ala Glu Hat -iVr: Glu. Lys Lew Asn Mfct Leu <2lu Glu Ala Gill Aen T jtU 
155 170 175 



Tyr Gin G n u I ,eri j,eu Ser Arg Pha Phje Glu Ala Leu A 5 ]ft Val Pro Sly 
130 135 190 



Lye Val i"isp Glu Ser Glu Arg Gly Gl-j Val Lp.u A-rg J.ys Asp Leu Arg 
1?5 20 0 



He Leu He lye Ser Leu Glu lit; Ami L^s Asp He Glu flair Gly Jiys 

21D 5.1 B 220 
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Arq L-ys h^u Leu <=ln His Lsu Leu Leu Ala. GLti. Glu Glu lie Lou fjpr 
225 230 ME5 ^43 



Sir Prt> 3Iu Leu Lys Glu Phe Phs Slu Asil Arg Lya Lys Lyn Js=u 
345 250 Jl's'i 



Se-r Hat Val L.ye 7icp lie Asa Arg Aap Fro Aan Asp ALp Pliti Lya Tlir 
250 265 270 



Eh& Val Gar (Jin Glu Asn lis Lya Ph<a Asp Glu Gin Gly Tyr Mot lit 
275 2$0 2a5 



Leu Asp Leu Glu LVS Aan Se~ fler 7i.l.a 7!rp Glu Pro Plltr Lya Glu Glu 
23-C 255 3Q0 



Phe PJ£ The Ala Arg Asp hem Tyr 'ilir Ala Tyr Cys Leu 3 el- »ej,- Lys 
305 310 315 320 



Aap He Ala Ala Ala Leu Ssr Cya Lya 11= ritr fisr Val £lu Trp wsl 

325 .5.30 235 



Val Ket Ala Asp Met Pro ?ro Gly Gin He Lerj. Leu Art Gin Ala A3J1 
340 1145 350 



Leu Gly Ser Leu Phe Tyr Leu Gin A>a Glu J.iyie Eeu Glu ALii Aap Leu 
355 360 365 



Afro Gin T,(=ai O-.-.u Sin Lys Lys Set Lye Gl-j sec Aan ULn Glu Lau Asp 
MQ 375 390 



Ket Gly Tlir Tyn- He Ly3 Ala Val Arg ^Tie Val Arg Lye AsSn Arg Asp 



WO 

385 



3 90 



395 
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L(ju Cys Leu filu Arg sla 3"l_n Lys Cys Tyr Ser Val He Ala Piue 

4^ 410 415 

Ala Lys Arg Asd Tirg Lye He Atg phs His Val J.yj? Asp Gin Leu Aap 

420 425 £3 0 

Pro Sel- He Hh Gin Ser lie Ala Leu LJp.r 'Ihr Tyx Gly net aly Val 
435 A40 44 & 

Lst £22- Leu Hia Glu aly Val t,rii Ala Lys Ala c-lu Lys Leu FJie Lys 

450 455 450 

Aap Se* 11= Thv Met Ala Lys Glu Tim- Gin Phe 7:r.n <31u Leu Leu Ala 

4SS 470 477= 4$0 

QUu Ala C>lu Lys GlU Lou Slu Lys Hir 1'hr Val LCU Lys Ala Ala lys 
^=£5 49C if-S 

Lyn fill] Gily LC'X Asn 
50 J 



<21£>> 173 

<213> Saccliaroiuycca Ouraviaiae 
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atg tec att gag aat ^t^j aaa tea tLt gat CCt. fcllu gec yat; aca jya 
Met fiei lie Glu Asn Leu Lys Scr File Asp 5>ro Piie Ala hsp Thr 



yac gaa a-c gcj act tea aac tat ^Ut cat att cgt ate eai cag 

AtJp Aiip GlU Thi* Ala Tin? Sflf Ann Tyx lie His Tie A£g Tie Gin T^ln 



Sga aafc ggt aga aa= act tta act acg gtg caa ggt gtc cca gag ga<t 

Arg Aeu Giy Arg Lye rto; Leu Tlir Thr Val Gin 3~y Val Pro Glu Glu 



tat gat tta flag aga att cut aa:j £te eta aag aag gaic ttt gca tgr 
Tyr Aep leu Lys Arg He leu Lye Val Leu Lys Lye E*he Jila Cyo 



aat ggt aac att gtc aag ;rat cca caa atg ggg gag att att cag ttg 
Asa <31y A.sn 11-3 Val Lys Asp Pro Glu Mec Gly <31xi I la He Gin L^u 



cag ggt gac caa aga gca aag gtt tgc gaa ttt atg ate tec caa ctg 
Gin Gly ^sp <*ln kL-cs Ala Ly£ Val Cys Glu Ph& M«t lis Ssr Gin Lau 



rjga ttg c-.a aag aac att aaa. itt cat crgg ttt taa 
trly r.ifiii Rln Lys T..ys Afui lie JyB HH.fi fily VTih 

100 10b 



v212> FRT 

-cS13^ Sacchaarsmyces cer-=vi3iae 



■ He Glu Asn Leu i^ye Ser Pile Aep Pro Phe Ala Asp Thr Gly 



A^p Rip m-> Unr aia Th-r Ser tfin Tyr n<= Hip Tl<? Si-g Tl? COn flln 
20 2j 30 
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'irg Asn Zly ftrg Lya Thr Leu Hhi UTir Val tin Oly Vnl Pro Glu Glu 



Tyr Asp Leu Lys Arg lie Leu j,ys Val Leu l.ya Lys Asp phi? Ala Cys 



Asn Gly Asn lis Val Lyfl App Glu tfet Gly Glu lie He (3 In Leu 



0 In Gly Asp Gin Arg nla _.ys Val Cya -sin r-hc Met lis Gin Leu 



Gly Lbj Gin Lys Lya Agai He Lye 11= His Gly ?lie 
10(1 "_C5 



-sai0> 175 



<H21> CDS 

*asa^ (i;-..(G63j 

■=:4Q0> 17E 

atg ar?c: gt^ gtfc she gga gt-C tLg gw Ley uug ggt ccg ttn att gsa 
Met Tint Val Val He Sly Val Dcu Al* Lou Gin Gly Ala the He Glu 

1 5 -.C 15 

sat qtep t?ca. cai gta gaa aaa tgc ate gta gaa aa.ci ayej ^at ttc tat 
His Val His Val Glu Lya Cyd He Val Glu Aqn ftig Jiep Phe Tyr 



gaa riaa saa ctn tct gtg atg aCA gt«j aag qat naa aat eaa eta get 144 



Leu Ser Val Met Tlir Val Lye- Asp Lya Asn Gin Lau Ala 

40 -45 

ran tgt gst gca. ttg ate ata CCt qqq qqa tcfl act gci atcr tct 192 

r-l.n Cys Asp Ala Leu He Il<= Fi"G <3J.y CUy G3.U Ser TIlt Ala Mat S e= - 

50 55 60 

Ctt ait gaa gal &ya aca gga ttt t.acr gan gs t etc tac gca ttc gta 240 

T Ftu Ti e A la i>lu Arg 'ihr Gly the Tyr Asp Asp Leu Tyr Ala Phe Val 

Eii 70 75 60 

cac aac cca ag2 aag gtu acc tgg ggt acfe tgt gca ggt Rtg att lint 2&B 

His Aan E'-rrt rtRT7 Lvft va.1 Tht -..-rp uly Thr cys Ala Gly Met lie Tyr 

EiC 90 S5 

att tra rsa raa f.ta hnt aar ga.it g*p aaa CJtg rjtt; sia.fr ac ?T ctq E.at 33£ 

lie jlei" Gin Gin lien ser Asu Slu Glu. LytJ Leu Val Lys 'llii Leu AS31 

103 1.05 HO 

b~e. c~a aag gtt aaa gLa aa& aya *a.t yt:a hht crgg ags caa gst aag 3Si 

LCU LOU Lya Val Lya Val L}s Arg Ann Ma Phs fjly Arg Sin Ale. Gin 

US lliiJ 125 

t-C-L tuL dOO uyy al_L Lye ystc ttt tra asc ttt att CCt cac tgc 3Lat 432 

sej: Ser Tin- Ai-y Hr Cyi? *ep .s=i- ssn Fhs Hi Pro His Cys Aan 

v.? 0 135 140 

gat ttt cct get act ttt ata aga gec cca gta. ata gaa gag ^tg ctg 

A£p Phe Pre Ala 'Ihi: Phe lie Arg Ala Pro Val Ik Slu Glu Val Leu 

145 150 155 160 

g<lfc cct gas cat gtg rag gtc rtg t-1C aaa tta gat gog aag <7at aat 52 3 

Aap Pre ylu Ills Val Gin Vh.1 Leu Tyr Lya Leu Asp Gly Lye Asp Asn 

165 170 175 

qyt qtjt caa gaa eta att gtt gec g=t aag caa aai aac aat att c:tt b'l-j 

Gly Gly Gin C51m Leu Tlfj Val Ala Ala Lya Gin Lye Abd Abu lie Leu 

130 1B5 itfO 

gdg zica tea ttt cat ccg gna ttg gca gaa aav; ydL aLa uyy tLt cac (=,S4 

Ala Thr Ser *he Hia Pru Glu leu Ala Ol« /irti Am Tl r=i arg rhc His 

135 20(1 205 



WO IMU.WMiW 
tys ^ya 
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yau Lg a LLl- ate aga gaa Ctt qtt ctt iii aac tac agt aasi baa es9 
Aj=.n Trp P>ir rlfi Arg GIm Pile Val Led Lyt; AS3i Tyr Sau Lyc 
210 215 220 



<21C> 17C 

<211> 222 

<212> PRT 

r213> Sa^liajr^Tnycen ocrovlsiae 

r400> 176 

MaL Ttii- Val Val Tip f-ly Val Leu Ala Leu Gin £ly Ala Phe lie Glu 

1 'it 10 15 

His Val Arg Hia Val Git;. Lyf* Cvb lie. val Ultt Aati Arg Asp Ph(= Tyr 
20 25 30 

Glu Ly£i Dy^ Leu Srii- Vail H=t Thr Val Lys Aap Lys Aisn (jiln Leu ala 

35 40 45 

Gin Ujs Asp Ala Leu lie Ilo Tuo Gly Gly Olu S&r Tin: Ala Wet Sei 

5D 55 60 

LQU lis Sla filii hrg 'ifi.j; sly phe Ty~ Asp ASTi Leu Tyr Albi Phe Val 
6ii 70 75 .5 0 

Hia Ann Fro Lys Val Thr Gly "ft- Cys Ala Gly Met T.Ls Ty~ 

BG SO £S 

Ila 3ai GJji Gin Leu Sex Ann Clu. Gin I.yB T,eu Val Lys Tht Lee Asn 
100 Ifl'i no 

Leu Leu Lys Val Lys Val Lys Arg ,ten Ala fjlc Gly Arg 3In *1.a Gin 



, _ f , :r „ . . 4l0/7fii 

13-5 ^20 155 



Ser flfiv Th? Al_"q lie Cya Aap 5er Akin F±!t; lit; Hie Cya 

rj[) 115 140 



Asp Pifi ?ro Air. Ttir Ptc? .» <e Ar?j Ala Pro Val lie Glu SIu Val Leu 
-45 IEO 155 1*0 



Jicp FTO Glu Hia Val Gin Val. Leu Tyr Lys Leu Aap Sly Lys A«p Ab[L 
!.fcb 170 



Gly Gly 3ln Gl n T r :*u Ho Val Ala Ala J.ys 31 u lys Asn Asn Ilfc LOU 
130 185 IS'U 



Ala I'hr bsi: File Hiss Ern filn L-ru Ala din Aan Aep lies Mg Eh* His 
195 100 Z0E 



Asp Tip Pl«j Ha Ary Glu Phe Val Leu Lys Afm lyx Her Lys 
210 sis 2:10 



<210> 177 

<:21i> 675 

^21 2 ^ EHft 

■:213> Stiucbiui^iiycifip cerevisiae 



*221> CDS 



■iflODi 177 

atg a^ig att tta acc cea gac gaa. att gaa. get est cg2 tea eat a^q 
Met Lys Ha L&u. Thr Gin ALiy Gl_i He Glu Ula His Arg S^t Hia Thar 



1if „ , -. ... 4ll/7fii 

c!';a asa ggt ggt itt gaa ggr. gcc ctt gcc <&\n ttt &■» ate tut get 96 

Leu Lys aly Gly He Giu Gly Ala Leu Ala Gly Phe Alci He Str Ala 
30 2* EO 

<H'.a att fete dlM gte ct* rra (tga agg tac ~cri sfls ttC £i&g -<?t teg 144 

..le :Qs i^es JT : ys Val Leu Pro Arg Axg Tyr Pru Lyd Phe Lys £>ro Ser 

35 10 IS 

act eta aca tgg tec ata aaa arc gc-= ^tt tgg air: a?r ect ccc acg 132 

Thr Leu TOir Trp Ssr He Lye 'llir Ala Leu Trp _le i'hr Pro n-w Thr 
bO 55 60 

gtc ttg act get at a tct gsg gag gag gec tag aac aat. :tc gf,c get 240 

Val LCU Thr Ala Ele Cys Ala Glu yi"j Ala Sec Asn A en Pilfl Asp Si a 

SB 7C 75 » 30 

aca aLg Lau gyii tec get. tec tec teg gn<i gac gaa ota gat gtg sac 23fl 

Thr Mat Tyr G'l.y fler Gly Ser tier ser (flu Asp Ala Leu Aap olu His 

E 5 DO 95 

ays aga tgg sag agt ttg agt aca aag ga<j aag ttt etc gaa ggfc eta .irtff 

Arg Ai-g Trp L\2 ser Lsu Esr Thr Lys Asp Lys Phs Val. -aiu Ply 
100 105 H3 

tct ast sac aao tat aag ate ate yy.L yea Lyy tt;t get tng r-tg 3?4 

Ser Abu Sidii Lya Tyr Lya He He Thr Gly Ala Trp 7:1ft. ,'J.a Ser LS J. 
115 120 125 

tat ggg teg tgg gta ate gcg iWic sina qac ccc **t:c etg acc aea get 432 

Tyr Gly 3er Trp Val He Val Aen Lys Asp Prg Ho Mot TLir Lya Ala 
130 135 140 

aag atg ate gtg cag gca aga prfcg tac g^t. c-** tzc att acc gtc ggg 430 

Gin Lya He V=l Gin Ala Arg Men Tyr Ale (31 □ Fhe Ha Thr Val Gly 

i-is lso 155 is: 

Ctg OLg Ctg g^O LCO gLt ttg age atg tac gag aat s.ag tts cnt 528 

Luli Luu Li^u Alu Bur Val Gly T.H11 Ser Met Tyy: Glu Asn Lys Leu His 
IfiFl L7C- ns 



cot ii^r aaa aaa aag gtc aac gea atg cgc cigc tgg gaa. a.aci gcia utg 57 fi 

Pro Aen Lye Gin Lye Val Acn Glu Met flrg Ara Tip Clii Aan Ala Leu 



WO 



195 
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130 



a 33 <3~~v 3^0 Eaa. yag yaa gag aga ete gag aaa gsg gga sga agg acd 

Ai-y Val Ala Glu Gin Gl\i Glu Anrq Leu tflu liye Ulu Gly A«T The 
1<*S 200 205 

ggsJ LAU giifc t<zt aac gaa gaa arca ata aaC tt?c aa« ate tzC aag r.cg 

Gly Tyr Val Ser Acn Glu Sin ftrg De asr. K^r Lys I'e Wie Lyis Her 

210 21D 220 



<21C-- 17fi 
<211> £24 
-;£12> ?RT 

<213> SacchuncTnyc^;? r.erevlsl&e 
<iQ0-* 176 

Met Lys Hie LOU Til!" Gla Asp Glu lis f=lu Ala Hie kl"g Sor His TliL- 



Leu Lya Gly Gly lis Glv. Sly -".la T.pi.n .Ua 31 y Fhc ala life Ssr AL* 



He He Phe Lvs Val Lew Pro Arg Aug Tyr Pro Ly* Phs Lye Pro £er 



ThL" LiU Thjr Trp fier Qe Lys Tllli 1 Ala Leu Tip lie Shr Pre Pro Tll^ 



Y<±1 Lau TLi- Ala He Cyc Aln Glu Glu Ala 3er Adn Act! JPlv; ftcp Ala 



Titr Met Tyc Gly Sar Gly Set Ehi Ser Rlu ?\m 41 * IvCU Aflp Glu His 
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Arg Ar>g Tra I.y.s Set I,6u Serr Hit LyE ?.E:p Lye ?he Val Clu 3ly Lou 
100 105 III) 



£sr Asn L y s T 7^ Lys lie lie Tfvr Gly Ma Trp Ala AU 5«r Lau 
115 320 125 



Tyr Cly St- Tiro Val He Val Asn Lye Afcu Pro lie Hftt Thr Lys Ala 
VHO 135 140 



Gin Lya _lt V=il Gin Ala Ar 3 Met Tyr Aid Gin Plie He Thr Va.l yiy 
145 150 1 .Pit: 160 



Lmu Leu Leu Ala. Serr Val «j.y LOU Ser Met Tyr 5lu Agn Lys leu Hit 
IfiS 170 17B 



Pro &sa Lys Glii Lyw T Jal ikon Glu Met Arg Trp Glu jtatt Alii Leu 

L£0 1S5 ISO 

Arg Val Ala Glu iJlu Glu Gin Axg Leu C-lu Lys ali>. Gly Arg Air- Thr 
195 5 Dp 203 



Clly Ty-r Val See- flsn 3lu Glu A*;g lit Aan Ser T,ys lie Pile Ly-3 Her 
210 21? 320 



<210> 179 

iiii> 14 fin. 

-.-2J.2S. DMA 

',-21J^ Saflehnnoinyceej Ct;rt;viaiae 

*-221-» CDS 



WO .".I - I'.O.t'l 



, u 4l4/7fii 

<2i2i (ll . . Uifil) 

■t4CO> 173 

s.hg teg eat act tt.s 33a teg aaa acq cue eaa gag ctg gac att ga^ 

Upt ,y?r His , » , hv Leu LVKS Eor Lys TI« leu Gin Olu Leu Aap lie 31u 

IE 10 15 

gag atz aag gaa aot aac cca ttg etc sfs ct.a gtt caa ggg esg ayg 

Gin Tl.e. T,yF! GIm Th-r Kp.n Pro Lei3 Lei Lys Leu Val Gin Gly Gin Airy 



stt gt3 c&a gtt ccg gaa eta gtg c-tt gag tct gge gtg gr.c ata aat 
He Val Gin Val Pro Ciln val Lieu Glu Ber Uly Val Val lie Asn 



i.at ttu r.ct att gt:t tah aag tgg ggt acn org aat gaa get ggt 

Pisn Phfi Pre, It! Is Ala Tyr Lys Ttr TrO Qly Tin Leu ftsn Glu Ala Sly 



gat sa» gtr ctg gta att tgt <jaL y^i LLy act ggg her gc.s. gat gtt 
kep Asn Vsl Lei Val He C'ye His Ala Leu :7hr Gly ^er Ala Asp Va.1 



get gac tgy Lyy yyu LteL uLL uLy yy L aac yac t~a gca ttc g^c cca 
Ala Asp Tip Tip Gli" Pup I:an I.e=t; «1.y hap L-3U ftla chc Asp P"0 



tea agg ttt ttt ate atn tgt tea aac tct atg ggc tct sea tat ggg 

S=ir Axcr Plw Phe ile He tys Lsu Asn Sei Mat Gly Ss? Pro Tyr Gly 
103 105 1.1(1 

tct ttt teg ens hta acg ats sat gag gag y£|C gtt 4ga tat gfja 

fiair Ph^ fi^n- Pro hsv 'J.1ir He Adn Olu QIli Ult Gly Val Arg Tyr Oly 
lis 12a 135 

txiv iaa. ttt tea tta tgt act gtg cgc gat gaa gtt aga get ess ag^ 

Pro Glu Phe Pro Leu (^yn Thr Val Arg Asp Asp Val Arg Ala His Arg 

J. 3 0 135 X4U 



att gtt ctg gat tct ctg gga eta aag tea at a gec LyL uLL 
lie Val Leu Asp fiar L^U Gly Val Lye Ski 1.1. s AT a C.yr. Vsl 
2^=5 150 .1.S!j 



1GD 



4SQ 



WO 



4lV7fi2 
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gge tct atg yyg ggg atg t!Lg sgt ttg ga* L 3H ycit gcc atg hat ggt 
Ely Ser HeL Gly Ely Kftt T.s.i Ee ¥ Ltni Gli^ Trp A P. a Ala Hat Tyu Sly 



gaa tat gtg aiiy aat atg g^rt gel L -tg gcg aca L^a gca aga cat 
Lys; Qlu Tyr Val Lys Asn Met V&1 Ala. l^i ,YLa Thr Ser Ala Arg Hiu 
130 135 190 

tat gcr. h 3g tgc ahs teg Uy L r tct gag qct caa 5ga cfld tag att ^ 
Egjt jCa TL-p Cys lit; S^r Trp Ser Olu Ala Gin Arg Gin Ser lis Tyr 
195 200 jj 

t=a cat aac tac ttfl ^ac g gg tac tat ccg g-* ga^ y-g craa cot 
S*r Asp no Aan -yr LOU Asp yly Tyr TyL" l?-d Vfel -3lu «lu fcfln Pn:o 
21C £iu ^ 20 

gee gga eta teg gcL uca sgt atg tct gca ttg tLy a eg tac agg 
Val Ala Ely T,=u a, f jm b am fcg «e t Ear JUa Lau !Leu Thr ryr Arg 
a =!5 230 ^35 24 0 

a.tsa aga a^s agt tec aac ttc tec <i g a e.ga tct cct Lea at a 
thr Arg Aan yet Ph= Glu A&ri r.yn Wio 3«r Apg Arg Ser Pro £3er tie 

a« Jso 2 \>s 

gca eaa s.=a g^t oaa agg gag gag sea dgc a^a c<Ja. tct aaL. 

Ala <3ln Gin c-Ih Lys Ala -31u Arg Glu GIu Thr Arg Lys Pro fler Tbx 

265 27<j 

gtc ag2 qsa cac tec eta caa af-.n cac aat gat ggg tat- ai^ age a M 
Veil Sej: elu HiB Snr Leu Bin Us Hie AE11 Aap ffily Tyr Lvs Thr L.ye 
2^5 aai 285 

gaff age: act gL-c ate got tjgc 5tt tct gg= caa aaa ggL caa Bqc gtg 
Ala 3e T IliE Ala T.'.fl Ala GH.y :rle g el r Gly Gin Lye 9ly «1tt sex- Val 
a^fl ^95 aOO 

gtg tcu ecc gca tct tct teg gat ttg aat tct tea aoa teg atg 
val Ssir 1-hi: Ala Ssr Ser Ser asp Sett r,eu ASH Set Sex Tar Ecr Met 
305 310 375 Jao 

act teg gta jyt tnt gtsi acg ggt gaa gtg ilEig gac ftta aag cot yc-g 



WO PCTYUS2M4/01 1 SS8 

n„ n .,■ :. , iuinta 

Thr 3sr Val 3sr 3er Val ■Jlu' Gly Gl"j Va.1 Lye Asp Ha lya Pro aid 

3^i> 330 335 

uuy LuL Ltfc fc^fc g<73 caa agt ta^ ttg agg tac cajj <w<? ics aay 10! 

R"ti Thr Tj'E Ph = He* Ala Gin Sfer Tyr L<5U Arg Tyr C-Ixl Gly Thr Lyd 

340 345 3oD 

ttc ate aat agg etc gac gee aat tgt- t-a^ a£fc gec at-.n aca cgt aaa 11 

Pfco He Agii Arg Phft Asp Ala Asn Cya Tyr lie Ma lis Thi_- Arg r.yp 

355 260 35S 

□ tg ga- s.cg era-; g«t ttg 02a CLga. gae nga gti 0at gnc st.c act gag 11 

Lett Acp Thr Hl3 Asp Lau Ala Ave; Asp Arq Val Asp Asp lie Thi- Glu 

370 ^7C 3EO 

gtc GL-: 1cL iiU'j a.Li_' c^a nsa nrra t.-nc n.rg ah.-! ate ggt caa t-=z 12 

Val L212 S=r Thr Tip. Sin Gin pb) Ser Leu He He Sly lie Gin ser 

-IRE 3S0 355 400 

gat §cia ctq tr-c acs. tc.t tea gaa tds. gsiii LLL fclig gch gag cac at?. 12< 

Asp (ji.y !j3u rlio Thr ?yr ser Glu Gin Gin Ph= hen Ma ylu His He 

405 A:i.U 413 

c-g aacj teg caa ut=. y<u± aaa <iLL yaa. ; j.cj t ccs gaa ggc cac gat gec 12: 

Fro Lys Sai Glrj Leu Glu Lyt He Sin flsr pro "Sltf Sly HiG Asp Ala. 

'120 425 

t-.tc ct.a ttg gig ttt aarj ctg at^ ant aaa ctg at a gta cat ttt tta 15> 

Phe leu Leu Glu &hs Lys Lsu lie Asn lys Leu lie v A l Gin &he Le^t 

435 440 itE 

aaa asc a.ic tgc aag gfici atfc a* gah grc get oca aga got tgg <3[ja 13! 

Lyd Thr Abt- Cya .1 .ys Al a :! H e 'Jlir Asp Ala Aid Pi-^> Arg Ala Trp -Sly 

4G5 450 

ggt gac tjtL gg:^ y^t qs-a acg a.ag acg tct gts ttt ggt g<ng gnc 

C-I7 Atfp Val Gly Aezi Ae P Glu rir T.ys Tl?r S3r Val Phe Gly Glu Ala 

4fi5 470 475 4B0 



gaa gaa gtt acc i.ac tgg tag 
Glu GXu Val Thr Asn Trp 
-185 



14S1 
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^210?- lU'J 
-s212> PRT 

^430> ISO 

MeL Sbl- Hi^ Thi- Lg--L Lya 3gi- I,ys Mi?- ",eu Gin Glu Leu Asp He Olu 



Glu Hi Lyu Clu Thu A^a Tro Lr-.i IiRH "iys Leu Val Gin Gly Gin Aug 



He V«.l Sin Val Pre Gfc-J Lern Val Lou Glu Ser 31 v Val Val Zls Asi 



Agn Phs Pre lis Ala Tyr hys The Try Cily Thr l,e-j 7i£n Glu Als Gly 



A3p ASH Vf.l Ltu Val lie Cje Hip Ala L=u Tbr Gly Ssr ALi Asp Val 



Alo Acp Trp Tup CJly Duo Leu Leu Gly A^n rtep Leu Ala Pha Asp Fra 



Suit Ary Phe The He He fiys r,(=" APT) &er Ket Gly Ser Pro Tyr Sly 
IfJfJ 105 HO 



Ssr Ph.-a Ser Fro Leu. TJtar He 7isn Glu Slu Thr GLy Val flrg Tyrr aly 
115 120 125 



Pro GI-jl P-he Pro ieu Q'S Till Val A£Q ADp Aap Veil Ary Ala HA 5 ftrg 
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PC i; - 

130 135 140 



rie Val T,e\i Anp ,5=r Leu Gly Val jjyg. s-r He Ala Cy S val lie Gly 

150 155 160 



Gly 5er Met Gly Gly Met Lau 3si: Leu Trp JO a Ala Keb Tyx Gly 

.165 17U 175 



Lye Glu Tyr Val iyo A2n Mi. Val Ala Leu Ala Thr rjer Ala Axci Hi a 
ISO llib 190 



Skl Ala Tip Cys T.l <= fie-r *rrp per Clu Ala Cln. Aery -Sin. fier 1",* Tyr 
1.95 20D ^05 



Set yro Asa Tyr Ls-i Asp Gly -y*" Tyr Fr-o Val -31u Glu cln rro 
213 215 £2n 



val Ala Gli Lou Sbii- Aldi Ala Arg Met Ser Ala lsu Leu Thr Tyr Art? 
3£« ;.s-n 235 ?ic 



Thr Arrj Asn Ser rhe Glu Asm iys J?h,e Set Arg Arg Bar Pro 3ar He 
24i> 350 £55 



Alii Gin fi?.n Gin -ys A1 a ,Tln Arg fjl.i Glu Thr Aru LyS Pro Sei" The 
2»Q 2GJJ S^O 



Yitl Ssr Glu His Ser Leu Gin He Hi3 Asn Aap Gly Tyr T.yg ?hr Lys 
275 260 2C5 



Ala 3ai- Thr Ala He Ala Gly lie fier Gly Glu L/ii Cly Gin Sei V* ], 

aeo 295 ^.n r> 



PCT.ussftfja/oiim 



\s.l Ser Thr Ala B^r Ear Asp Ser Leu Asn. Ssr Ser Thr Ser Met 
3C5 310 3 IE 320 



TLr 3er Vail Sea: Ser Val Tlir Gay Glu Val Lyy Aisp lie Lys Pra Ala 
325 2?it\ 31H. L , 



ain Tfcr 'lyr rhc se- Ala. cln Bar Tyr L&u Arg Tyr Gin Gly Thr Lys 
340 34 5 



fhe lie Asm Arg Fae Asp Ala Asn Cy3 Tyr lie Ma lie. r>r Arg Lys 

355 JSO 3S5 



L5U- Asp Thr His Asp Leu. Ala irg ipp fli;g Val Asifc -1 Aay lie Thr Glu 
373 373 1130 



Val Leu SGr Thr /Hci i4ln Uln Pro oer Leu lie lie Gly IJ.s C-ln SeL- 
SBS 39U 325 400 



asp Gly t,,eu Phe Thr Tyr ser Glu cln Glu itts i,«u Ala Glu H'i a lit; 

405 .1.10 il5 



Fro Lys Ser Gin Leu Glu Lytd Ilu Glu Ser Pro Oil] Cly Hi 3 Asp Ala 
420 4-^5 4^30 



Leii Leu Qlu Pie LyS Leu lie Asn T.ys Tjsu lie Viil Gin Phe Leu 
435 -M0 44B 



lys fli™ Asn Cys Lys Ala Ila Tint Afjp Ala Ala Pro Arg Aid. Ttp Ely 
43Q 4.55 460 



Gly AUp Veil Gly Asn Aap G1.il nThr J,ys Thr Ser Val Plus Sly Glu Ala 



WO PCTYUS2M4/01 1 SS8 



onu GLu val Tin A&e Ttp 
ABE 



■;210> ISi 

'J09 

■:«12> DNA 

<313> Sciuuharoniyces cerevisiae 



-,22 1> CDS 

<3;i2> (II - ■ {309; 

<400> 1£I 

atg tct ttt aga aag taa aaa 'jtc aaa uaa ccg ggt agt caa ttt 4S 

Mat Ser ?Ins 5.1-9 L 1 ,B L y R Gly Ser ijlii Ph-3 

1 5 ■ u 15 

ett ata sac gaa TOC aba atg i=c tar atfc gac cgc acg aaa aca eta 35 

I Its iLri Aa^i Abjj Ser lie Met Ser Tyr He fisp Arg Thr Lye Thr Leu 

3f 25 

ata agg itg att ggc. tge sacj .i=ir: c*?j tao ata aa?. gca cijt atg aaa 144 

lie Arc? Met He &ly Cye Ijy<3 As 11 Oin Tyr lie Lys Ala Arg Mot Lys 

3 5 40 45 

gat Liau scjc: ttc: -tc tar. acg a*g caa ttc cgt aca gec aaa aac aaa 132 

i=:p T,yR 'llir W-r -"h= 'I'yi" I.ys Oln Pll* Arg Tbr Ala Lyfl A3H Lya 

53 55 60 



ttt ttc ttt r-at ctg tac cat tgg gag gco act cat £.CC aac gtt gac 
Fhe Fhe i^he Hie Leu Tyr His Tzp Glu Ala Thi His He As* Val A B p 



cac tat ata tqt aca tgt cat (cc att ttt tgg ggc Lot atbi gyt 
EiB Tyr He Cys Tlir Cys Hit! Pro He Pha Try Gly Sex- Hli Gly Gin 



WO 2i i - IV2 j '*c PCT.TJSi20rj4/fll 1 SS8 

_■: L IL . au . T , - « *">™ 

aaa etc ac-cj aga Luc gec tga 3. 

Sys La-Jk Arg Ara Ser Ala 
100 



^210* 132 
102 



Mat tec Phe Arq Lys Lys Lys= L=u Lys Pro Pro Ala <51v Bar Gin Ph* 



I la tie Aen A'jp Shl 11 = Ojet Ser Tyr lis asp iirg Thr Lye Thr Leu 



Zlc Arcf Met He Gly t.?yc Lyo ftsa Cln Tyr He Lys Ala Sxti Met Lya 



Ji.Sp Lja Thv P'i = phe Tyr Tlir Lys GLn Ehe &irg '.'tr Ala lys ash Lye 



E-h= PJie Fhe Hid Lau Tyr Hi» Trp C-lu Ala Thr His lift A«n v»l >lpp 



H5.= 'lye He Cys Thr Cyp Hie Pro He Pile Trp Sly 3er He C-ly Gin 



Lys Leu Atrq Arg Eer Ala 
10 0 



■s210> 133 
<211> 1505 



WO 2l"JI"J4.1M>23<>8 PCTYUS2M4/01 1 SS8 

<212> DHA 

<213> Ssti.ih.aroinyces cerevisiae 



<22Q> 

<22I^ CDS 

r222> (1) . . (1605) 



atg age tct ga.c gaa cai gat ttc aac gac a^C tac ggc y&L gat ^ng 43 

Met Ser Ser Asp Glu Glu Asp Pha Asn Asp lie Tyr (Fly Asp Asp Lys 
1 5 10 1 5 

Oct ICS act act gaa gaa. ^tc aaa aaa gaa gaa gaa caa i.SiL aag gut 96 

Pzo Thr l^ir Thr Glu Glu Val Lye Lye Glu Glu Glu CLn Aan Lya Al-i 

20 25 20 

qge agt ggt ar? ting cap vta gat Cta :JCC yea 1U Caa rje<* fcta ld'l 

Gly Ser Gfly Tin: Sor Sin lieu Asp Gin L=u Ala Ala Leru Gill 111 a LSlI 
3E \<\ 4& 

oCt tct age trg aac aaa cta aat aa-i cca *iat a.gt aae aac act nqt ISi 

Sat Ser Ser Leu Aan Lye Leu Agai 7ian Pro A&o Sec Asm Acn Ser S^r 

50 55 (50 

igt fii.t azit ^jgt aac cia gRC sea t-c- tct agt aag cap-, gat ggc -not 240 

Ser Afan a?tn .<^v Asm Gin Asp Tnr Ser iisr yer iys LSIji Asp Gly Tti 
05 70 75 SO 

gcg ait gac aag gaa ggt tc«-i aat gaa gar: ant aag aat gaa aaa una 283 

Ma Rsp j.ys qIvl Gly Ser Asm Glu Asp Chr Lys Asn Glu. Lya irrs 

30 3£ 

c-aa gaa age: get ara tea goii aat goc aat gec Aac £Ct Si^L Let <jca 32-G 

Glu Glu Ser Ala Thr Sec Ala Aan Ala Acn Ala Acn Ala 3eir icr Ala 
100 ids ll<l 

gga set tct ggc tta. ecu tgg gaa caa ctt caa caa ace &tg tea 3aa 3B4 

Gly Pitq S^x. Gly Leu Pro Xxp Glu Gin Leu -31e1 Gin Thr Met Ser Glu 
115 12 0 125 



r.tc nag caa c.c-.n tct tcz caa tea cca cct caa eag caa. (jtn act caa 



43 2 



WO 2fl04/nM39S PCTYUS2M4/0.1 1 SS8 

• f ^.-r.- ■ - *W<it 

?he GIji GLn Pro Eer Eer Gin £ei pro ?ro t-ln Gin Gin val Thi- (31 n 

130 13F MO 

a=c aaa qaq fas. cgt Ley a&a gt;g gat ttg tct aaa gaa agt f.gc aag 4 

Till lys <31u Glu. Arg Ser Lys £la Asp LCU ESE Lye Cll Str llya Lys 
145 150 155 ISC 

atg LLC att tyt <jrjt ctg aafc tgg gac aot acq gaa gaL ijit ctt cgc 5 

Met Fhe He Gly Gly Lea Afsli Trp Asp Thi Thr Gin Asp fl^n LGU Arrr 



gas tat ttt ggt iatr tat ggt ace gtc act gat ttg. idd dLu atg aaa 
Glu Tyr Gly Lys Tyr Sly Thr Val Tlir Atip Lei] r,y R Tift Mot Lys 
ISO 185 190 

give Cct gca aca ggt aga tot ag* ggg ttc ggt ttc tta tot LLL gc-i 
Asp Pjtq Ala Thr Gly Arg Ser Ary Gly PVie Gly Pie Leu Scr Phe Sin 
195 SCO 2Q5 

aa=i pet tot agt gtt gat gae gtg gta asg aca oaa cat Site etc gat 
Jjys Fro sor s<sr Val Asp Gl-j Val ve.l lys rlrr Gin His 11= Leu Asp 
210 215 ' ho 

ggt aaa gtt ate gac ftft* aaa aga got ate cca aga cae gag tea sat 
CI? Lys VaL He Asp Pro hy? A-g a; He Pro Arg ?;sp siu -Sin *e;? 

235 240 

aaa sec ggt aaa ate ttt gtZ- ggU ggL att yyt cct gFit gtg sgs ^ca 
Lys Thr Sly Lye lie tta val Gly Gly lis r:1 y ip-to *i<Tp val Arg Fro 

24 5 21] E? 

ailrt fjs.a ttt gaa gaa ttt tt3 teli oag L^g ggt acg att ate gat gcg 
Lys Glu Phe 31q Glu Phs Plus Sen- <3l;i ^rp Gly Thr He He Asp Ala 
260 Hfi.> 270 

caa ctg atg tta gat eag gat acc ggt craa tea aga ggt tvt ggt LL. 
Gin Leu Met Leu Acp Lya Asp Thr Gly Gin 3er i\rg Gly Phe Gly Phc 
275 330 2S5 

yLy Liuy Lat gac tr;c got gac gec gtt giie agi gtt tqt cag aat aaa 
V*1 Thr- Tyr Asp Set Ala Asp ila Val Asp Aug Val CytJ Gin Abu Lye 
293 ii95 



WO 



PCT.ussftfja/oiim 



ttc ate g.it tte san gat cgc aag ahr cjaa a^c aag aga g^t gag cca 
Phe He Asp toe Lys Aatv Arrj Lys He Glu lis Lya Arg ^la G"Va ?ro 

305 ail* 315 

aga cat stg ca« caa aaa tea tea aac E.at ggt gyt iic aat ggt gt-a 
Arg His Met Bin Gin V.ys Srt? Acn Asn Gly Gly Aan Aan Gly Gly 

325 230 

aac aat at« aaL cjcjt cgt ggc ggt tbu ggt asc caa ggc gat ttc 
Asn Asn Ket Asn Arg Arg G~Ly Gly Asn Phe Gly Asn G-li Sly Asp Phs 
3 40 3 45 jSO 

nee OLiu aLg Lat caa aac act atg atg ggc ggi- tac aas cca atg atg 
Ask Gin Met Tyr Gin Asa Dro Met Hot Gily Gly ?yr Asn Pro Met Met 
JIsJ? JSO 3(55 

a at ccr? csa gea aty atla yaL Lac tat caa flag <lLg Ct&a gaa tat tac 
2kaa Fro C-ln ilet Thr ftsp Tyr Tyr Cln tya Met Gin slu Tyr T;,nr 

caa caa at<r caa aaq caa ?.^t qqt a.t<? <rs.t tat a.ct cr^. stn tac cs.s. 
Cln GTn Met (Sin Lys C-ln Thr Gly Hs^ Asp Tyr Thr Glu Met Tyr Gin 
3 SB 330 3 95 100 

CA&. cm aLg cay caa atg gca atg atg ?tg cca ggg ttt gr.c =itg cm 
Gin sin Met ala Gin Met Ala Nat Met net rrc Gly Phe Ala Met Pro 

405 410 41G 

cct iiat gci atg act tta a?c csa cca c*g caa gat tea a at gec act 

tiro Aszi Ala Met Tir L^u ASJ1 Gin Pro Gin GlB Asp 3er A3H Ala Thr 
420 425 430 

caa yut tuc cjcii tjiju. «ct tct g&L tej gat aat aat aaa tec aat gac 
(il-n oly 3er Fro Ala Pro Ser Asp 3er Asp Asn Acn Uyc- Ser Acn Asp 
4:15 1.1-1 445 

tft<j caa act att ggt aat aca tea aac act gac ret ggt tee cog cca 
Val Gin Tlrr He Gly Aezt Tlir 3t=r Ami TIll- Asp S&r Gly Sar Pro Pro 
4Sf] 4.5S 4S0 

ttg HLafc tta cct tat ^t tics sag ggc cca tea caa tac ast gat gac 



Lau Aim Leu Pro Aan Gly Pro tiye- Gly Pro Her Gin Tyr Asn Asp Jisp 

4SE 470 475 480 

Cdd lit ngd ggt ts.t ggc tac aac vJyL yuL cgc ggt ^glL LiyL yuti -g- 14GB 

Hly Abu Se^ Gly 3yr Gly Tyr Asn Arg Asp Arg Gly Aap Arg ftrg 

4S5 n<J0 4E5 

aac qat cgt gac cgc gat tic kit ciiO UyL dyL gyt cga, sac cat aga IB3 6 

Asa Asp A eg Asp Ary Adp Tyr Aen Hie Arg Ser Gly GLy Aan Hi a Arg 
500 510 

Si^ei ^iac? me cqi: ggt ggt cgc ggt ggA tac aat aga cyt aa; aat ggc 1564 

At-g A9U Gly Arg Gly Gly Ary Gly Gly Tyr Aj?n Jirg Arg Ann Asn Gly 

515 525 

tac cat cca ta: aat acjtj taa l^fiB 

Tyr His Pro Tyr Asn Arg 



<210> .184 
i212> PRT 

<21j> £?acr.haTV>nr/CAS cerevislftC 



Jfet Sei' Ser Asp Glu 51 U Afip Phe- Akji Asp He Tyr Gly ,^c:p r.cp Lyo 



Pro Thr Thr tlzc Glu -31u Vil l,ye lys Glu Glu Glu Gin Asn Lya Ala 



Gly 3er Gly Tin- Ser 3lu Leu. Asp Gin r.eu Ala Ala Leu GLn Ala Lau 



Ser 6r;if S?.r v,o\i Aon Lya i-eu Aan Aan Pro Asn aei Abu Asn Hsr a*" 
bLi so 



WO 
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Eer Ajjh At^n Sat Ash Gin Asp Thr S^- See Ser' Lys Gin Asp Gly Thr 
65 70 75 SO 

Ala ASH. A5[p Lys Glu Gly Sar Asn Sill Asp Tlir Lyii Aim Glu Lys Lys 

HP, 90 95 



□ In Glu Scr Ala Thr Ser Ala Asn Ala Aan Ala Acu Ala Her Ala 
10D 105 1L0 



Gly Pro Ser GLy teu Pzo Trp Glu (Jin Leu <3ln Gin ihxr Met Sar Gin 

115 120 125 



Phe Gin Oln Pro Set Ssr Sin Ser Pro Pro ain Gin Gin. Val Thr Gin 
130 135 140 



'J f-=.r- T.yf>. «~->i 1-.1.U A:*£ ftetf L.ya AlS. A3p Lftll fjftt S^yF" i^n /;?.r ilyft f.yS 
1*5 L?!> 1C0 

Met ?he lie Qfly Gly Leu Asn Trp iiep Thr Thr Glu Aeil Leu Arg 

165 170 175 



Glu Tyr pIm <31y Lys TyK Gly Thr VaL Thr Asp Le>u Lya ll*s Hist Lys 
ISO las 150 



Asp Pro Ala Thr Gly Aro E&r Arg Gly Fhe Gly Phe Leu 3ar Pha Qlu 
195 200 205 

Lys Pro ser Ser Val Asp Glu Val Val Lys Thr Gin His lis Leu Asp 

210 215 220 



Gly Lys Vul lie Asp Pro Lys Arj Ala lie Fro Arg Aap Glu Gin Aap 



225 VJQ 23.5 240 . 



_,yu Thr Gly J-ys lie Pte Val Ely Gly lie Gly Pro Asp Val Anq Fire 
245 250 255 



Lye GIu Fhfi elu. Glu Phfi Phc Set Gin Trp C^y Thr He He Asp Ala. 

afro 26b 27a 



Gin Leu Met Leu. Asp Lye Aop Thr Gly Cln 2i=r Arg Gly khe t^ly the 

275 280 ye 5 



Val Tlir Tyr Anp 3=t ?Vl.a A^p Al a Vs • ?'>r.p »rg Val Cy.9 Gill Asn Lye 
23 3 ?95 3 00 



Pbe He Asp ths Lys Asp jurg hys Il-a Slu lie Lya Jt--g .YI.r R.ln pr.r> 
jf-5 SID :;15 "320 



Al"cj Hi.? Met Gin Gin Lysi Sd.r Sto" Aejh Ayci Gly Gly 7*371 Aen Gly Gly 
?"}(\ 335 



A^n Met Asn Arg Arrt Gly Gly Aan file Gly Asn «ln Gly Asp Phe 

2A0 LS45. 350 



Asm Gin Mot Tyx Gin Asn Pirn Mf>t Mst". rtjy rtl.y -J.'yr Asn P:ro Met Wet 



Abu i?i.-o Gin Ala Ket Thr Asp Tyr Tyr Gin Lye Met Gin Glu Tyt Ty.r 
3 70 2-J5 3 8 0 



Gin Gin Met G1q Lys Gin Thr Gly Met Asp Tyi Thr Gin MeL T>\l- Gin 
5 35 3 50 3.95. 4(1 r> 



WO 



PCT.ussftfja/oiim 



Gill Gls >feL Gin ULn Ket Ala Met Htdt Met FiTO Gly Pbd Ala. Met fra 
405 47 C 1J.5 

Pi"o Ag-t Ala Met ilir Leu. ash Gin Pro slu ein aap Ser Asn Ala rLr 
4^0 425 435 

<5?T: Gly 5er Pro Alsi Pro 3er Asp ser Asp Asm Asn Lys Bcr Aan Asp 
440 445 



Val [Trln Thr lie Gly ASn Tkr 3er Asa '.thr Asp iier Gly SEr Pro Pl-q 
4G0 455 4S0 



Lsu A3n Leu Pro Asm fljy Pro iiys Gly Pre Set: Gin Tyr Jipji &sp 
4fiE 470 17? 4ED 

Eib Asn Sgr Gly Tyr Gly Tyr Act Arg Aap Ai*g W- y .^sp Arg A^p Arrj 

43 5 4 St 45 5 

Ash £sp Arg Adp Arg Asp Tyr A?n His Arg S-eu Gly Gly Asn His A13 
500 S05 31.0 

0rcf A.5T1 tfly Arg Gly Gly Arg Gly Gly Tyjf Asn Ary ft™ Aaii A-zi Gly 
515 520 535 

Tyr Hi a Pro Tyr Aan. Ar^ 
530 



<2ia> 1S5 
«2Lli. 221 
^212 v DNA 



WO 



CDS 

<j222> U)..(32l) 
<400> 185 

atg tec acc ct^ ttg aag vCU gcL aaa tnfc aifc<J Cf LL Ml ttg aLg 4 9 

Met Ser Thr Lou Luu Ly* Scr Ala iys Ser lie Val Pro Leu Met ftsp 
IS Id 15 

cgt cftc ctt 9t« caa aga. ate aag gca caa gca aag aci gca tec ggg 3 5 

Azg Val lav; Val Gin Arg 11a Lya Ala Glr. Ala Lys Thr Ala Ser Sly 
20 25 30 

ttg tat tta czi gaa aag aae gtg gaq ^.acj tta aac caa get gsa gtt 144 
Leu Tyx Leu Fro Giu Lys Asa Val Gli^ Lys Lsti Asn Sin Ala <31u Val 
35 .1C 45 

gtt (JCC gta ggc ccg ggr. -.fc- act gat. get get &&t S.£g gtt [jtt 152 

Val fi.lp. ViO (J-ly Pro c-ly ?he Tfcr Asp Ala Aan Glv ASn Lya VsJ. Val 
5 0 55 5 0 

t:t:t craa gtt a?; gtt ggt gan naa gtt ttg <7Ca OO.g ttt agt ggt 2'13 

Pro fll.u Val LVS Val O-ly Asp Ola Val Lau lie Pro Gin Phs «ly yly 

fili 70 75 50 

tct acc get ais. ttg ggt aac ga.c gat yiia gLi diLL ^fct fctc iiqg gac 283 
Stir TllT life Lya Ltdu. Gly Aen 7sEp Aep Glii Val lie Leu Pfia Arg Arjp 
as 90 95 

get gaa etc ctg got aag a.t^ gec a.ag' taa 321 

Ala Sin lie L-u Ala Ly3 He Ala Lys Asp 
ia0 10E 



<210> ' IBS 
rfll^ IDS 

<2l:3> S3. cellar omyGcs asrevisiae 



^41>U> ItSb 



Mut 5ur Thx Leu T,eu T,yc Gcr AIei Lys 5sr lie ^al Pro teu Itet Aip 
15 10 IS 

Ai-y v»l Leu Val GI21 Arg rl= l.y* Ala Gin P.Ir Jjy.s Thrr Ala Ser Gly 
2!> 2B 3D 

Leu iyr l&u Pro (Jlu Lyn Snzi Val Glti Lys T-su Aim (Sin Ala Glu VfO 
35 4.0 fic 



Vai Ala val Gly Pro Gly Phe thr Asp Ala Aan U]y Asn Lys Val v=l 

50 55 

Fl-0 Oln Vai Lya Val Gly A£Jy Gin Vnl Leu Tie Pre Gin Plia <21y 'Jlv 
SE 70 75 so 

Sex Thr II = Lys Leu Gly Jisn 7.ep Jirp Glu Val lie L=u P-ie ,'srg BfJ? 

as 90 t>!i 

Als IS. j :le Leu iLls L^s II* Ala Lys Aap 

100 135 

<210> 137 

<Sll> :l.l.4f) 
^212:- Klfl 

SacchtijfOLuyutii; ceirevisiae 

<22D:. 

<222> [1} . . (11<19) 
<<100;> 137 

^tff agt aac can tiac ata gga get tea nac eta aat yay aaL yay 46 
Mat Ala t>.r: jrtsn Gin His lie Gly Ala £er Asn Leu. Aen Ri.n /irti Pin 



WO 
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prct ata ^ta ac; ate ewrc qtt set q&g ctg gaa *gg cgt. atg tcfj atg Sfc" 
Ala iLe Leu Thr Asn Arg Val Ala Glu Leu Glu Arg Arg M=t Ser Kst 

an 30 

ttt gag ggL ata ttt cac gcg tta &yt aac ejL etc gat ctt ttt 144 

Pile Glu Gly II a Pile His Ala LciU Ser Akii Aug Lqu As? Leu His Fha 
35 4ft 45 

ssa aa& tat gat gta gtg gta aac tec caa caij caa caa ate aac £a& 132 
Lys Lys 'i'yx Asp VaZ Val Val Asn Ser (iln Gin CjIil Gin lie Asn Glu 
50 55 SO 

ctg acc gcg ttt tta tea aoa ttg ctg aat gae caa ego eac get 24: 
Lsu Thx Ala PLe Leu Ser Thx Leu Leu Aan Asp Gin Gin Arfj His Ala 
65 70 75 80 

gaa at-t etc! agt gaa aaa tha agr! gga arg tt-.g hf.!-. ggg gtg trta get. 28 R 

elu lie Leu ser Glu lys Leu sen- &ly Thr Leu Hie f3ly val tier Ala 
8E 90 = 5 

acg tc-a ata tec Tta age caa act ct~ gac cca caa ggc ttc act gat 33$ 
Thr sor lie scr Lou sor Gin Tfcr Leu Asp Pro din Gly The Tbr A/ip 
100 105 110 

yyc: ii'Jb acy yea ecu tysj. gijL 00L ayg uiL LaL Li'jb LcLi yLtj CJi, itg 3 64 

Gly Thr Thr Al* Pr o Gly Ala. Pre Aug Afcil TyE Thx Ser Val Pro Dfe : 
l.tfi 120 1.15 

aat aat gat caa act get eat ccg caa aat gaa gga get gtt f.gt aat 4? 2 

Asn Abu Asp Gin Thr Ala His Pre- Glii Asn Glu Gly Ala Val Seu Abu 
ISO 135 14.0 

qaa aca ctt ttt gag g=ic att ttg aat gga aat tea caa gaa aat gat 430 
Glu Thi Leu Pile Glu Asp lie Leu Agn Gly Asn Ser Gin Glu Asn Aep 
145 150 155 16 0 

nag ayt CLtu lzlill ;-eL uac uyc L(jii ulmL L(jL uLii uyu L!LtLL yu;± aaL 528 

J,yp «rt Gin f-iln (Tin Thr- A^n fie.* P,p.r Ssn fieir Tie Pr^ I'-lln (Tu Afra 
ICS 170 IV 5 

aat age ace aac cgt tea gtg gac act egg ttc aac aag ccg caa aat 57S 



Asn Bar "lie Aen Pro Her Val Asp Tnr Arg Pile Aaii i<ys i>ro Gin Aam 

--60 J.Si 190 

tat sq: tec aat ttd gtc cca UOU Ltg yaj gag cat tGS. gca aat CCA 

T/t Asn Ser Ann Leu Val Pro Ear r.=-i flln fliu Tyr S«r Ala Aan Fro 

1SE 300 20B 

cut aac «at gat g^t yyti una agb caa gga ctg tac ata age tge aic er/^ 

Fro Asn As» Asp Gly Gly J Jln Ser Gin (ily Leu Tyr Tie Ser £er Asn 
210 a 15 3£u 

tot t-=t caa tea egg cag tot cat aa'.: titc rag aaa gtt tct est aac 720 

S^r Ser Gin San- Ai-y Gin Stir Pre. Asn Lei; GIq Lya Val ^Stt £rfl Asn 

525 a^O 235 340 

cat gaa aat gcrj gtt cas cca aat gca caa gag syc utg ccg ;=ca htt 7?^ 

Ela Gin Aan Ala Va,l Glu Ger Aen Ala Qlzi Glti Seir Val Pi;n Tbr Phe 

24? 250 255 

t'dt] yjtj ™=i tat gag =.ct aaa aca gga t^g pas cog aaa cga ata a IS 

Gin flli] GHl (Sill Tyx <Vlu Tlir Lye Tbr <?ly tieu Lyi: firg Lys Arc I la 

260 265 370 

gtc tgc a;:a aga CCC ttc gaa ttt ntc aag tea cca cac tcL qba ctLy 8S4 

^<?"i L-ys Thr Arrj Pro Fl-i-a &iu Phe He Lye Ser Pro His *s=l~ V-.l fcet 

275 130 335 

gag g^t tgg aag gay tat asa gaa. ggt gtt ggg cag cot tct ata 

C-lu Val Trp Lys Glu Tyr 'rhr elu (5ly Yal Aen Gly Glti PrD Set He 
230 ^3 3 0 0 

agg aaa atg gai get ctt tafc caa acg gca tgg agg cga gat erLa gca <■}■?;(: 

Any Lya Wfet Glu Ala leu Tyr Gin Thr Ala Trp Aug Arg Aap Pro a la 

■Ji15 310 315 320 

<jta aat aaa aya tnt teg aga aga astg gtt ctt tgg aaa guc ^tt caa looti 

Val Asn Lys Arg Tyr £3e:r irg Arg Lys Val L6ju Tip Lya Ala He Gin 

325 330 3.35 

acr. ggc ctt aat cgt ggg tat tea tta aac ^at gtt gtt gaa. ata tta 1J5« 

Thr Kly Ira: Abti Arg Hly 1VK £er Leu Asn Tyx Vel Val Glu Ila L&U 

J 4 J 3d5 350 



WO 
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gaa aac tea aga tat gtt ait cjs- aaa iiat) aag cjtt saa caa tct att 1.104 

Glu Aan Sec Aifj Tyr Asm Asp Lys Gin r,y£ Val Ly h Gin Pro Ilo 

j55 3S0 3S5 

Sgt tq>g rtFi tg= r^c agt tst ceL att cca gay aol: ttg aag tga ild<5 

Gly i'rp Leu Cys His Ker Ear Hit: T?ro 3J« ^n:- Leu Ly:; 

370 375 330 



<210> J.&S 
<212> PK.T 

•:400> 125 

Met Ala Ssr Aan Gin His i:ie» Sly Ala Ber Asn Leu Asn Glu £f=n S''u 
1 .■> 10 is 



Aid ±l-s Lau Tlir Aeii Ara Veil Ala 3ln Leu Glu »i-g bsi; >*er Wet 

2f> 25 30 



Phs Glu Gly He Pile rila Alu Lau S=" Aan ,fj;g Leu Asp Leu His Phfc 
j5 JO 45 



T.ys T,yp 'lyr Asp Val Val Val Aan Ser Gin Gin GlU Gin I la Aan Glu 
30 55 £0 



Leu JL'hx Ala Pluc Lqu Ser Tti- Leu Leu Asn Asp Oln Gin Aug Hie Ala 
55 70 75 SO 



GIjI lie Leu Set Glu Ly^; Llh Eer Gly Th^ T.iB m l iris Oly Val £&r Ala. 

B5 90 SS 



MIL" 5<SL" lie 5er Leu SEr Gin Tlir Leu AGp rro GZn Gly Fhe Th? ftsp 



WO 

lilt) 



105 



PCT,Tjs2ftfja/oiim 

no 



Gly Thr Thr hla. Fro Gly £la Pro Ary A*u Tyr Th±- Eur Val Pro Met-. 

115 120 125 



£.311 Aan Aip 31 tl Thr ALa His Pro -Sin Glu Gly Ala Viil 3er Ae:i 

130 135 140 



Glu Thr Leu Ehe Clu Asp He Lou Aan Gly Aau Ser Gin Glu Sta Asp 

145 150 135 16? 

Lys Ear Gin aid Gin Thr ildn Ser Ser Asn Ser lie £er Gin Glu Asa 

155 17 D 115 



San ?;=r ^fliir j».pr> pnc .'.sen- Asp rlir ftrg Plue Asm hys Pro Gin Agi 

180 IBS 190 

Tyr Ahti Ser Abo Leu Val Pro Ser lieu Glu -31a. Tyn S<sr Ala Aeh fro 

1'z'b 2 130 ?D5 

Pro Asn A311 Aap Gly Gly Gin Ear Gin Gly Lau Tyr lie Sfir .Hn 
210 215 2ZI.1 



Ear Ear Gin Ser Arg Gin Ser Pre- Asn Leu Glu Lye Val Ser Pro Acn 

225 330 235 241 

Eifl Glu ASH Alti Va.1 Glu. Ser Aan Alia Gin Glu Set Val Pro Thr Pll-s 

24E 950 2E5 



Clu CiU Glu Gin Tyr Clu Thr Lya Thr Gly Leu Lys Arg bye Arg He 
2 till ^55 270 



WO 



PCT.ussftfja/oiim 



\ ; al Cya K Jbx Arq pro Phe olu Phs Il<* Lya Sar Pro Kid S=t Val [fee 
275 2S0 2fiF5 



GLli Val Tro L-vS Glu Tyr Tiir Glu Gly Val Asn GLy Gin Pro Ser lis 
290 2U£ ^ (1 C 1 



Arc^ Lya Met Glu Ala J^eu Tyr Uln Thr Ala YXK Arg Arg Asp Pro Ala 
iUb 310 315 lit) 



Val Asn Lya Ari Tyr £er Arg .Arg iLys ^al Leu Trp Lys Ala Ila 3in 
325 330 355 



Thir (ji.y T.ieu Asn Arg Uly Tyr Bar Lau Asn Tyr Val Val Glu Hp. T.,ru 

340 345 350 



Gli: Asn sei: Arg Tyr val Asn Asp Lya «ln ].y*i Va7 i,ys fc*l.n Ftq 11^ 

355 j£0 



Gly Trp Lsu Cya His £er Sei" His lis Pro Gill TJir Leu Lye 
370 375 350 



<210> 189 
<212> DNA 

i213> Sadcbarmnyces. cer=vifii=]e 



--.220> 

<221> CDS 
c£00> LU? 

stg ata aaa aac tat tbg gga cga aga. ngg ciLg sat cch gca atfc 4 ft 

Met lie Lye iiEl Tyr LLSl Cly Arg Arg Trp Leu Aan Asn Pro Ala lie 



WO 

1 3 



10 



PCT.Tjssftfja/oiim 

15 



caa gra tat gtg aaa «a aat cist gaz gtc gee U&t tat EiOl.* gtg tCt 56 
Gin ALs Tyr Veil Lyu Glu Auu Ala A" 1 .? val Ala. Hiu Sui- "firis: Val Phe 
20 aij .10 

caa rrqa aat ctt tat gaa tdt acjg gtg atg a eg gaq LLa cch gag a-iii Hi 

3 In Sly Asn Leu Tyr Glu 2yr Thr Val Met Arg Glu Leu £er Glu hyp 
35 4D 45 

eta cga atg aca aag ttg aga aaa acci qgU ggo flea trat gaL- yy^ 93 c 1£2 
Leu Arg Mst Thr Lys Ijeu Arg Lys Tlir Gly Gly Ala I-Iic Acp Cly Cily 
53 55 nO 

gta gsc ata aag g«a. a^z tag cca gta gat gat att tat Lgg a** atL SI 3 

Val Asp lie Ly? Gly Ser Trp Frc Val Asp Adp lie Tyr Lyn T1<> 

65 70 75 05 

tCEl teg tta atg ccc aac ttg gaa ^.tg get arjz nac ata aaa aga Acq 19 5 

Ehr fiF-- Leu Met Pro Asn Leu Glu M&t Ala s=r Asia lis Lys Arg Tliir 
SS SO ?5 

atLU teg r.aa sat. ggr: hh? gta rtg Sia Cct tta aag tat agg ata ate 3 36 

Asr, S«r Pin ASCI Gly Ph-5 Vnl Lsu Lya fru Usu Lya Tyr firy Ilu lie 
10 3 .105 110 

ciac cat act ttz gaa cca LLg say. yts. tta gtc caa tgt aag get tte ?,?A 
Asp His; Thr Plus Glu Pro Leu Lyu Val Val Cln Cys Lya Ala. Phe 

115 120 13b 

act aaa tea tsi& tta tct cct aga caa tt£ cgt g^y LLLt gLa ygu ata n.^ ^ 

Ihr Lys Ser Lyu Leu Ser Pro Arg Glu Phe Arg Gin Leu Val Ply TTrr 
13 0 13 E 140 

tt- acc tea Ota. gfc& tea cat acjt caa cgc aac Ain uua gta tgc att 4 3 0 

Phe Tin- Sen- Lau Val Sar His Ser 3ln Arg Asm Ly* TL r val Cye lie 
145 1.50 155 160 



atg tgt tec cat cat atg tta ana aaa act; tta aat -stt ate aat 52$ 

MCt CVO Ecr rtfO Kis Maz Leu 'it* 1 iys ftsp Thr L&u Asn Leu lie ftau 



4J7/7fi2 

aa^ ate acg ctt net ctq ata hat- tta crjt cjtz gag a.tg Ctg a&a gag 576 

Asn He 'I'Jxr rjeu Pro lieu He Tyr L^u Arg Val Glu. H£t L&n Lys Glu 
130 1&5 X90 

aag act gac =gg cac ttt gac tta air.r. ast. hsa gca ssa c.t.a a.'.t a^t. £24 

Lys Thr Asp C!ly His Phs Aap Levi He Asn Her yly Lys Leu He 

195 200 205 

tit tau h^C] aa 1 ; tua t^^ gee lict acg tta aitg caa gat tgc aag att 6 72 

Tyr Tyr Glu a.r:n fifir Tyr M.a 3er Thr L^u Gin Asp Cys lys Ho 

210 215 22 Lf 

LuL yAd Lyy uLy titiy LLy aay LLy tic saa aat- agt gac ttt a at teg 720 

Ser Sin Trp T.«u T.ys Ti=u T,yp, T.rit Tyr r,y:7 ft on 5cr ftop Fho P.Sfl S'T 

£5?:> a-jrj 23J 24=0 

goa aaa taa 725 
Glu Lye 



i2IQ> IPO 
c211> 242 
i'tSi PPT 

^211i> fcacch£rorayces cerevisisje 
<400> lifO 

UuL 11 o Lyt Aan 7yr Leu (33. y Avg - 2 -i:g Trp Leu Apri 't\&n. Pro a 1 1 e 



Gin Ala Tyr Val Lys Gin Aen Ala .11a Val ?JLa Hie Ser T"nr val Phe 



Gin Gly ASit; Ii^-j Tyr Glu Tyr Thr ^a'.: UTsh Jlrg Glu. Tie" Ser G"lu J".ys 



Leu Arq Wet Thr Lys Leu Arg Lys Til Gly Gly Ala His Asp Gly Gly 

SO 



WO 



Veil Asp He Lys 31y Ser T-p ¥ixi Val 7inp AdO He Tyr Txp Lye in. e. 
SB 70 75 00 



Stir Str Leu MeL Pru Adn Lei^ Glu Met Al<* Ser Tie Lyp Arg Thr 

S5 90 9E 



Asu aer U_in Asn oly the Val L&U Lya Pro lei Lys lyr Ajty I_e He 
100 1-35 HO 

Agp His Thr Pha Glu Fvo Leu Lys Val Leu Vai Glu Cys LytJ Alct Phe 

115 120 125 



Thr Ly.3 Ser LV3 Lc-U fitu Tro Airi-i Glu ?he A^ry Glu Leu Vnl Sly Thnr 
133 125 140 

Phis Ttr Sea; Leu Vill Ser His Ser Gin Arfi Asn Lys Thr Val Cys He 
14d 1S(J 155 16 3 

Met Cys Ser Pi;? His Het Leu Thi Lye Aep Thr Lsu ?.£ai Leu lis hen 

\$5 17? 175 



.Aen lie Thr Leu Pro Leu He Tyr Leu v«l Glu Kml Lsu Lyj Glu 

130 1B5 liJD 



Lye Thr Acp Gly Hie Phe Aep Leu He Ac:i 5ct GLy Lys Leu Hi Asn 

195 200 255 



Tyr Tyr Glu ip.n fi^T Tyr ilia yer Thr Li?"Jt Met Gin A.pp Cyg Lys lis 
aiu 21E 220 



Ser <3iu Trp LCU LyS LCu Lya Leu Tyr Ijys Asn 3er .A£=p Flits Ajjn Ser 
22G 23Q 



£lu Lyft 



■^533? SdouhirunnycifE cere vi e i ae 



<:221> CDS 

^522^ il)..(G30) 

^400> :|.<an 

atg ata tea ca& ica aas aac* aga ace att tta tea uau ^wg as.h nh? 46 

M6t Iltf Se^- Pro Ser Lye Lyu Arg Thr IlG Leu Ser hier r.yp A^n Us 

- 5 10 l!i 

aac cast aaa cda. cga gca gtg gta aaa ggu ddL yiui ett cgt tea cca 9o 

Asn alii L'.v'S 1 Fro Arg Ala Val Val L*ja Gly ft&m Slu T w /irg Ser Pro 

2? 25 30 

Lea EiEiy aga agg tea tisa at-a g;;c aca gid tat gca cts agg c^a agt 144 

fisr l..yu Arg Arg Ser Gin Hi Asp T£r Asp Tyr Ala Leu Ary Ar H S=r 

3 5 40 45 

'Jua *ita aag aca ate caa alt tat aaa g«t gna nas ttt fltn ctg tai 192 

ZTO lis Lye Thr He CLn lie Ser :.,y? Ala Ala Gill Plus Met Leu Tyr 

50 55 60 

gag g=a acg get gaa gaa. aga. Afca (jet gtc cac aga cat cat gaa 34 0 

ai-u Glu Ehr Ala Glu Gliz Arg Aen lie Ala Van. HJ.3 Arg His Aan Glu 

55 7 0 75 

ata tac ant aat eac aat tefc gtg age aat gag a^t flat CCt LOO Lidi 23 3 

He Tyr Asn Asn Asn ^gn Ser Val Ser Asn Glu Aei± Ahci Pro fisr -Tin 

S5 90 s.5 



WO 



PCT.ussftfja/oiim 



gfca aaa qaa aac ctt tea ccc get as.a aLL Lge cct tat gaa. aga gc<a 

Val h^e Glu Adii Leu Ser Pro Ala lyE He. Cyr, Pro Tyr Glu Arg Ala 
1.r>G 105 110 

'_tt tta agy ^Tajt gja gcrti agi art ^ca ttg aag gnc tta agt ^tt gac 

Phe I.tiu Arg fiiu CSIiy C^ly Arg 11= TM.a T^iJ Lye 7\=p Tif^i VaP A^p 
115 120 125 

fiaa ttc aaa gg- tac ata cag gat cct etc acc gat gag act ata =C3 

Glu Phe Lys Bly Tyr lie Gin Asp Pro Lau Thr aeu s'lu Tiir lie Flo 
130 135 140 

ctrj acrj ttq cca ctg ggt gat aaa aaa f.tc age eta CCS agt ttt B^a 

Leu Thr Leu Pro Leu Gly Asp Lys Lys lie Bar Leu Pro sei Fhe lie 

145 ISO IBS ISO 

acg ccg cca aga aat teg aag ata tct att Ttc ttc act agt aaa cac 

Ihr Pro Fro Arrr Jtan 5er Lys lie Sair lie Phe The Thr 3er lys Hia 

1(55 l r /0 175 

ass. ggs <;a9 asc cos gag aoo sag s.ta tec cot tec sec got gac gt'c 

Gin Sly Gin Asa Pro Glu Thi Lys lie Ser Ancj Ser Thr Asp Asp Val 
180 155 190 

agt gaa aag aa?. gta gtg aga aaa ctg tec ttz cac gtc ta-t gaa gat 

Ser Glu Lye LyL ; Val Val Arg Lys leu Ser Phs Hie Val Tyr C-li; Asp 
135 £00 205 



gag t 

Glu 



=210? 152 

-533.2 s. PR! 

<213^ rSarnliarmiiycHFi cerevisiae 



Kct lie Sac Pro Str Lye Lya Arg Thr He Lttti Bar Siir Lyt Aan Ilo 



WO 

1 



10 



PCT,Tjs2ftfja/oiim 

15 



Asn Gin Lys Aicj Ala Vs-l Val Lv-u Cly Ailfl Glu Leu Aiy Eli- Pi-u 

20 25 3D 



Ser Lys Arg Arg Ser Glu lie Asp rlar Aap Tyr Ala Lau Axg Arg Sar 
35 ^0 IS 



Ero lie Lys Thr 11$ 31q He j&ar Lys Ala Ala. Glu Pba Mat, Le-j Tyr 
50 55 60 



L-lu Glu Thr Ala Glu Glu Arg Agn lie Ala Val His Arg His Asn Glu 
S3 70 -75 ao 



lie Tyr Aan Afti Ap.n *&n ftsr Val Ser ASil Glu Asn Asn Pro Ser Gin 
9 5 90 3£ 



Vfll l,yp. flln flgn r,eu !3er Pro Ala Lys lie CyS Pro Tyr Glu ArfT Ala 
100 1D5 110 



PIlS L&U Arg Glu (Sly -Sly Arg life Ala Leu Lye; Aep Leu. Ser Val Asp 
115 12(1 125 



C-lu Phe Lys Gly Tyr lie Sin Asp Pro L*su Thr 2\sp Glu Thr lis Pro 
130 135 140 



Leu. Tjir Leu Pro Leu <3ly Asp Lys Lya lie Ser Leu Fro Ser Pl:e lie 
115 L50 1.55 160 



T!hr Pro Pro Arg Asn Gcr Lya lie Ser lie Ph= Phe Thr 3ar Lya ilia 
ifj^i 17{l 1-75 



WO 



PCT.ussftfja/oiim 



□ In Gly Gin Asn Pro Glu ihr Lys lis Set Arg 9esf Thr Asp Asp V&1 
183 185 190 



;:iftr (An Jjyjq l.yx VqI Arg I.yis f,eu Her Phe H2S Val Tyr Glu j^p 

l?b 2!M> 205 



Cl.U 



<211> G21 
t212> ENA 

Saccbar^raycefi cerev-sjae 

■*22L> CDS 
<221> (1) . . (S31) 

*400> 133 

atS stg ccc te.a e.&c &cc 

f.fet fts" Pro Tyr Aen Tfcu 

1 5 

gnn j=gcr =inc r.r.r. tr.h 

Ala 4?r fier is* ~-ry-> p--,- 

Eat tfcc aaa tat gat cgt 
Asn ^hc Lys Tyr Asp Arg 



cag C-a* =a= ast cgc act 

Gin Gin Gin ftsn Arg Tin 

caa cca at a age ccg cct 
Gin Pro lis Ssr Fl-o Pro 



cot cca. aa-; £tc eat g&a 

Fro Pro A?n 11= G1q Glu 

10 

ggt afch ahr. ens g=t gtrg 

(11 y Mr lie f^Tc &"U 



cct cag cag cag caa cag 
Leu Gin Gla Gin Gin GLn 

geig tci ^ir:g fcts cag r.ag 

Ala Eer Eer Leu Gin GLll 

55 €U 

ttg ttt zta gta ggg gec 
Irfni Phe L6M Val Gly Ala 



cat atg ai: tt; tE 
Pro Hit fcsn Phe 
15 

r.tr. =gt- ttf- cng £6 
r,^ ser Phe- flln 

30 

cag cag cca cag 1-14 

Gin Gin Gin Gin 

45 

c^g aaa <rsg c^a 
3ro Gin Gin Gin 



ggt aec age gaa 240 
Gly Thr- Ser Glu 



WO PCTYUS2M4/01 1 SS8 



aac tea aac ctt aac nag aat can -nc ant agt ant ate cc: cct tta 
Asn aeir A&n Leu Asn Hyn Asn Ala Asn. Tht Sisr ^Thr He Pro Pro L-?u 



etc ttt age aga teg tct cag cat tat gtt gtc coa gat sta g?" 

1,3U Pile rte.r Arg £jer flfir Gin Hid Tyr Val Val Pro Asp He Asp His 

100 105 110 

tec tea at a ata tac aag aac aac ate ugc aaa bet ttc aaa y»U £fa<i 

Scr r,ai i1<l Hd Tyr Lyfl A:m Aan Ho cys Lya scr rhc Lye Aop nc;? 

11; .1.25 

tta tt" ttc; Ugt CCa ~yi* LcL LLtl <jL_ LcL uLc ydo. ydd Ud± Cda yea 

Til7T> PhC PtiC CVfi P^n £rg Artt r ,Rii r.=»ii f}e=T T,f?n Rlu Pin Gin Alhi 

130 135 .1*0 

Lyc yag aas. atg gat agg ctg acc get gs.3 caa atg tee. tt^i tat cat 

C^a GIj Ljbi Mel jisp Arg Lsu Thr Ala Crlu (iln ttst iisr Lsu Jyr Hie 

.Mh ±5i> 155 ISO 

cag aac acg caa toe agt tc~ aaz cct ggt tct atg tct tct tea cct 

tiln As:l Thr Gin Sar Stri Syr Aun P^-'j Gli Ser Met Sex Ser S6L PfO 

1.65 17D 1?E 

ccs FiFit-. tint get tt;t tec ata ttc aas tct agg ccg aag ttc aat cct 

Pro fiSB. yer Ala. tier 3*1: Ha Plie Asn Ser ftrft ri-o Lya rhc Arm rro 

ISO l&b 1*0 

tat. ars tr.t. raa Figt fctt aat sat tLy cjiJiL tig'L y LL uda yd.a Lyd 

Tyr 'Ilir Wer tt"ln Sfvr PVir Arti Pro T.FU trill fiejf Vn.1 Gin Glu 

195 IMS 



^310> 194 

*J211> 206 

^ai2> PRT 

<2l3-;> 3accti£.romy-c:ea cerevia-is-.e 



cJiD(l> 19'! 



Met Met Pro Tvr Abu Tilt Pro Pro Afjn lis Glu Glu P.vo MeL Afeu Phe 



Ai& Sep 3er Aa:a Pro Phe Gly lie lie Fra Aep Ala Leu 5er Phe Gin 



Asn Fhs Lys ryr Asp Arg Leu Ola din L-ln din Gl-n Girt flln din tin 



Gin Gin Gin Asn Arg llir Ala Her Her Leu Gin Gin Pro n Gin GT r. 



Gla ?ru lie 5sr Pro PiO Leu Fhe Leu v<al sly Ala Gly Thr Per Glu 



f'.pn fifir Ann Lesn Asn Lys Abu A1=h Abu Thir Ser Thr He Pro Pro Leu 



Leu Phe Ssr Arg fi ^r Gin r.ib Ty.r Vp.1 Val Pre Af*j] Hi aao Hit* 

IOC LOB IIP 



S^r Bar He ll« Tyr Lys Asn Asa lie Cys Lys aer Phe Lys .^sp Asp 
115 120 125 



leu Phe p±;s Cyu Pro A^g Seir Lou Leu ser Le_i Glu Glu Gin Gl:i Ala 

1.30 135 140 



CyS Glu Lys Mox Asp Arg LCU ThT" Alfl Glu GT.JX Met Sw r.su Tyr Hici 
i4b 150 1EG 160 



Pin Asn Thr Gin Ser- Ser Ser Aan Pro Gly 3er Mat SCtr 
165 17-3 



Ser S&r Pro 

ns 



WO 



PCT/iTSsncawiisss 



Pro Asn Ser Aln iif.r. Ser He Phe. Aon Scr Arg Tro Lyn Phe. ?iF^ pro 
100 IBS 190 



Ty^ Ttir Ser GIq Sor Fhe A,}n Pro Lou Glu Sei: Val Gin Glu 
iss ;oo ar^ 



s210? 155 
*.2ll;> 534 
= 212;- LC3A 



-;3tl> CDS 

.1222;. {l}..(E3*j 

<400> 195 

r.tg aaa atg cfcg e&a Atg f.=ih gra gat 33* at-.a t-.ht etc aaa Gaa 

Met Lya Lau Ala Ciln ftsp ttst Asm Val Asp C31u lie Phe LOU Lys Gin 

1 5 10 IS 

gcg gc^ gaa get ata ceg gta ate tea tc?. agt ccc aot cat seg g&2 
Ma Ma Glu Ala He Ala V2.1 He S:r Ecr Scr Fro Thr His Thr Asp 



ccc ata ata cga gag etc, cite oac aga att cga oaa Lju aiju coa LLy 
PiC Il-s Hlj Ajiy Glu Lcll Ll:u His Any Ilu Any Gin S--3JT tteL- F>rc l,su 



age gca gtt ata cca eca cica gaa aat gtt fcta aag gati ggg gag ccg 
Scr Ala Vii.1 rlc Pru Alii Pro Glu Aan VelI Leu Lys Ala. Sly Glu Prc- 



gaa aat atg get aga ggt ctt ata agg att cca gaa asa eraa aoa aaa 
Glu AS-1 Mot Ala firg Gly Leu lie Aug Ha Pre Glu Thr Gin Thr Lys 



uga aca gya ggt uuc aac cat age aag giia ggc gca cag etc Uc ag= 23fi 



iist-rj Thr Gly qiy Asn A3il Hia Ser lye Glu Gly Ala Gin Leu 'lyr Sar 



tgt gsg aaa tgt cag ttg sua ttc agu ajd LiyL Lch g;=h nr.g ag.= aga 
Cya Ala Lys Cys din i^u Lys phe Scr Ary r^-r Rri- A-.p Arg Al-;t 
100 ICS no 

cat gaa aag gta oac tea etc gtg ctg cat at^ tgc tea aac tgt 

lliEJ Glu Lys Val His 3er Leu V=l Lsj Pro Hie lie Cys E-sr Asm Cys 
115 120 125 

gga aaa ggg 1-hh gec rigg nag fiat g C t ;JL .a aa* aya cat tct asc aca 

filf.y T,ys Gly Fbe Ala. Arg Lye As,£i Aid Leu Lye Arg His scr Asn Tfcr 

130 135 140 

ctg ace: tgt caa acja ?sc aga ?.ac a&a eta agt gaa ggi: Ln-i y»:: ght 

T ,OU Thr C- A -& Gin Arc- ^an Arg Lya Lya L.eu Ser Glu Gly Sel- Asp V a 1 
14G ISO 155 16 3 

gaL yta. gs.t g?,g etc dtC! oa.y yut gcg at?, aag aat £(jt :.cc sec ctg 
Asp Vn\ \sp UlVL Leu lie Lys App a la Lys Aen Gly Thr Gly Lou 

l'SE 173 175 

ttg taa 



•:310s 196 
<211> 177 
*212> PUT 

■=a:i.i> y&cchax-aw/ciep cei-svieias 

Ket Lye Leu Ala Gin Asp wet Asn val Asp Glu l^e Pha Leu lya Gin 



Ala Ala Glu Ala lie Ala VaT. tin scr Etr B<l:t Pro Thr Eli 6 Tlir Asp 
5 0 V.!y 30 



WO 



Fro He He Arg Clu luu Ltm Hin Arg He Arff Gin Set Se* Pro Leu. 

tfj 4 6 



Eur AIl Val He Pro Ala Pra Glu Asn Val Lau Cys Ma Gly Glu Fro 
(itl 55 6"U 



RJ.n Ssn Met- Ala Arg Sly Leu _le Arg J Is fro SHn Thr Gin "hx Lys 
65 70 15 HU 



Arg Thr GLy Gly Asn Asn HLjs Str Lys fi.'ii fily Ms Gin t,?\\ ?yr Eor 
35 SO 95 



Cye Ala Lys cys Gin l&u Lys P3ie Ser Arg £er Ser Asp Lau Arg 

loo ics i.:io 



Ills 3lu Ir>£ tnl Hie Ser Leu Val Lsu Pto Hla lit Cj-ti <3«r Asn Cys 
115 120 12.1 



Gly Lys Gly Ph* Ma Arg bys Asp Ala Leu Lys Arg His. Ser Afjii Thi 
3 30 135 140 



Leu Thr Cys Gin Arg Asn Arg Lys Lya Lpij fl=r f4ln <;iy Asp Veil 
I.4i5 1ED 155 163 



Asp Val Asp Glu LtiU Ha LyK Aup Ala " 1 e Fyc Asn Gly Tlir Gly Le-j 
165 "V0 175 



Leu 



<211> 1425 
<212> 



■:220> 

<r22l> CDS 

. . (142.5] 

<400> 197 

atg gag gta act tea atg tt~ etc aat. aga atg atg sag 9CC sgg SiCt 48 

Mot Gl-2. Val Thr .'Jsr Met i-he I.ru A&n Arg Met Met Lys 'llir flrg Thr 

:l & 10 is 

yyL ^tt tiL eye tta tat tea ace ctt aaa gtt cca cat gra gaa ate 36 

flly f.en Tyr &rg Leu Tyr Scr 2hr Leu Lys Val Pro Hid Val Gl-x lie 

20 2£ ag 

aat gg;: &ta aaa Lac a&g dCici gat; (Jca ca\s act ace sat gtt aca g^- I'lii 

Aan Gly Ilea IL^a Tyr Lya Thr Asp Pro Gin Thx Thr *.f-ti Val T1-J7 7i5p 

35 .H! 4 ! 5 

tea at a ata aag Ofct aec gac aga tea fcta cat ttg aaa, gaa tea ca- 193 

Str I la I Ik Lys Leu Thr Asp Ji=g Sex leu Hie Leu Lys Glu ser Hie 

5? sO 

cea. gta ggc att rsfct rt^c gat. r:t.a att gaa a*g aaa zta aac tea gtc 240 

Fro Val aiy lie Leu Aig Leu rle 31 u Lys Lys Leu Asn aer Val 

55 TC 75 50 

gac a£j.a aca rht ^-ag ate t-tt aat aat ttc sag ccc gtg gta acc aca 289 

Asp Ann Ttir ^he r,y<3 He ami Asn Pie Lys Pro Val val Thr Thr 

65 90 35 

atg gaa aac ttc gat tct fcta ggg ttt cct aag gat. cat act gga aga 336 

Met (rlu ften Pbe Jlcp Ser Lej Gly Ph2 Pro Lys Aap Hi a Pro Gly Arg 

10-0 105 110 

tea aaa tct gac aca tat tat ata a&t gag aog (jac eta etg aga aoa 3 84 

Set Lys Sex Asp Thr Tyr Tyr He A*;n Glu Thr Ei:j L;:u Lm £xg Tlir 

115 '..Til 1 5*fi 



eat act tea goccac gaa LLa gag -gc ttt caa aaa ata aga aao - 

His Thr Ser Ala. His 31 ll Led Glu Cys Phc Gla Lys lie Arg P^sn. Asp 

130 J 35 140 

rc?. gat aat ntt Ma arit g^a ttt iiCa Ata. tct gca gat gtg tac aga t 

3er Asp Asn He Lys Ser Gly Phfl Lt*u lie Set- Ala App Tyr Arg 

'/E 15 0 15S 160 

aga gat g^a att gac aaa. act oae tat eeg gta ttc aa<r. caa. atg gaii £ 

Sixg Asp Sin He R.~-p Lys Thr His Tyr Pre. Val Pile Hit; Gin Ket Glu 

155 17D 175 

gaa get.' aaa aht tqq aaa cga acn aag get gat gtg ggc gta aag sag £ 

Gly Ala rhr lis Lys Arg Thr Lye Ala Aep Val Gly Val LyO Glu 

ISO 185 190 

■zca atg hat ate gag aaa ate cyt ijaat *j»t ate aga cag gta gag aac S 

Fro Met Tyr He v3lu Lys He Arg Shi Ipp Tie Arg Glu Val Glu flan 
125 2 DO 

ett tti aat aaa gaa aat gza aag ath acg gtt g-e.c gat gat act ats. fi 

Leu Leu Asu lys lilii ".pr. y*l Lys He Hir Val Asp flap flap Tji.- lie 

210 215 2£0 

cct LLg as^ yab s^.t cc:.!: ?.aa. gag tat ctg tec get ct£ crp.g i 

P~o Leu Lys Glu j\eii ace Ers Lys Eln Glu Tyr i-fet f^r Asp Leu c^lu 

525 2:a 24C 

crtt qa-t ttq tgc tct caa cat ttg aag a^g Lee att gaa ctg ata gtt 7 

Val Asp Leu Cys 3sr Gill Hia Lou LyE Arg Sex- Hp. Glu T,en Jj c Val 

245 250 255 

tct gs* gtt tt-t sac ata aaa ata tct age atg =tc aag aac aaa gcg 9 

aer Glu val Fhe Asn Lys Lya He Se^r Ssr M>?t He Lye; Asa 1^3 Ala 

26a 2-55 270 

nrqt aat aca ccc saa gr.g eta aaa gte Cgt tgg att aac get tac ttc B 

Asn Aeh Thr Pro Lys Glu Leu Lys Val Arg Tip He Abu Ala Tyr Fins 

275 2S0 2S5 



ocici tgg acc gcg CCC tea tgg gas aha gag gtt tgg tgg eng ggc gaa 512 
?rc Tlj Tiir Alu Tro 3er Trp Glu Tie G"lu Val Trp Trp Gin Qly Glu 



WO 

2iD 25Jii 



3 OD 



tgg etc gas etc tyc g^a tyj gEJ* ttg at.t. egt caa g^r. gtg eta est". 

Trp LtiJ. Glu Luu Cy* Gjy r?yfi fily Leu lie Arg Gill Asp Vai Leu Leu 

m=; am) 3LE 320 

aga gc-2 gg& LglL aaa [ - c:t tct gaa aca att ggg tgg get ttt ggc ttg 

Arg Ala Glj Tyr Lys Fro Ssr Glu Thr Hq Gly Trp Ala PLie? tly Leu 

325 330 33E 

ggt ttg ga- cgc att get atcf <ji;U Obt ttt gaa stt cca gat att aga. lflF-6 

Gly Lei Atp Arg lie Ala Mst Leu LOU PlLC Clu. lie Pro A3p lie Arg 
340 J^y 

ctg ctt tgg act cgt gat gaa aga LLL Led iiyid uaa Lll- Luc aag ygs llG'l 

Leu Leu. Trp Ser Arc 1 A£p Glu Arg Ph= Per .Arg ftln Ph = fiftT t.yn dl.y 
35E f-Sflj 3(55 

r-ta att act tec ttc r. M act tat tea aaa cac ccg gga tea ttt agg 11D2 

Leu lie Thr 3er Pie Lys Pre ?yr 3er Lys liic- Pro Gly Ser pjt Arg 
S7 D 375 38C 



g-7-it gtt gcg ttt tgg tta Cca gaa gat 
Asp Val Ali Trp Pro Glu Asp 

uiL tra^ aat yat ttg ^tg gaa att at^ 
Hin fiiu Af:ri Mjp -r.cn Met Glu He lis 

4DE 



aaa era gat ft^C cat caa fltt 1200 
Lys EUO Aay I1b Hia Glu Val 

335 .ton 

aga aat -z.ta get ggc gat ttg 
Arg Aatl Ilo Ala Gly Asp Leu 
410 41? 



gta gag agt gtc aag eta gtt: gat ay^j LLL siuy -ljuL uuy aaa act ggg 

Val Glu 3er Val Ly3 Liu Val Aap Ser Pie Thr HH.ft Pr-r^ T.ya r.ir fily 

420 42h 43!) 

aga aaa tct atg ~gc tac agg ate aau Lat c-aa. tea iitg gac aga aat 13-1-1 

Arg Lys Ser Met Cys Tyr Arg Il& Aim Tyr Gin Ser Met ftep Arg Acq 

435 440 idR 

ttg pea aar g^r: gaa gtt flflC act ttg caa gae Atfj gtg tgt fcet aaa 

Leu Ttir i^sn Ala Glu Val Asn Thr Lou Gin Asp Hst Val C^ig Sei' Lys 
450 455 



WO 

ttg nta aaa ?yai :a= age gta gaa oLci aga s:ag 
leu Vai Lys Glu Tyr Ser Val Glu L^u ,Vg 
47C 



■s211> 474 
<212> PET 

<213> tiaccharonyces ciftrrev-i sise 

Met Glu Val Tir Scr Met rh-3 Leu kf?* Arg Meh Met Lys 'Lis? Arg Tbr 
5 15 



Gly beu Tyr Axg Leu Tyr fter Tlir T,ea T,y* Val Pro Hiri Val Glu mle 

SO 25 SO 



Ami Gly lie Lys Tyr Lyr Uir Asp Tro G'lfl Uiir Thr Asr. Va] Thr Asp 
35 4C 4b 



Set Tie lis Lys Leu ¥l:r Jisp Art; Ser l.su Hip t.^t i,yn (jiv. £cr His 
50 55 60 



Pro Val Gly II* Ltu Arq Aap L&u 11= elu Lys Lys Lsu Asn £t±r V^l 
65 70 75 St) 



Acp AeiI Tki* Phe _,ys lie I'he Apn Asn Phs Lyti PXO Va.1 Va_i Thr Ttur 
S5 90 95 



Met Glu A£H Plue Aay Sax- Leu Gly Eke P:ro T.ya ft,*p Hi 3 Pro Gly Arrj 
100 105 lly 



PCT.TjS2ftfja/oiim 

142 5 



3er Lys 3er Asp Thr Tyr Tyr Ila Aan Glu Thi- Hifi Leu I.rai ftrg Thr 
113 120 i.as 



WO 



PCT/iTSsnca/oiisss 



Hia Thr Ser Ala His Glu IrSU GIu Cyti Phe Gin Lys Ila a.rg Atrn Anp 
13 0 13B 1*0 



Ser Asp asii lie Lys Sar Gly Plie Le.ii T..'i<? S€?ji- Ala Ae;p Vsl :?yr Arg 
145 150 155 16(1 



Arg Glu lie Abf 1/ys Tlrr llis lyr Pro Val Phe His GJ.ii Ifet Glu 

155 no ns 



Sly Ala Till" lie 7rp Lys Arg Tin: Lys Ala Asp Vai Gly Vol Lya Glu. 
130 165 190 



Pre Met Tyr lis C-.'-n hys r_e Arrj elu Aap lie £ L -fT Glzi WeO. Gil- Aen 
lE;-5 200 i;05 



T,Ri] T,k-t Ann r.yn FPn Hsn Veil LV!? lis Hhr Vai Aap Aep Asp : 12ir -Is 
213 215 220 



Pro L&u L^s Glu Asn Aaii Pro Ly* Glu Glu Tyr Met Ser 7icp Leu Glu 
22 5 23 D ?.3.5 240 



Val Asp Leu Cys 3er C-ln Hie L^u Lys Arg Ser lis GlLL Leu Ilu V^l 
2-15 250 255 



Ser alu Val Phe ASn Lys Lys lie Ser Ser Met He uyo Asn Lya Alu 
260 2q5 270 



ask Aan Thr Prs Lya Gl*: >.rai r.yH Va"i A-rg 'iVp Tie Asn Ala Tyr Phe 



WO PCTYUS2M4/01 1 SS8 

t*i-0 Tiip Hir Ala Pre £!er Trp <3lu Zl= SZu Val Tl"p TEp Sin Gly Glu. 
2£-D 235 3D0 



Tip L^j. gIl: Leu Cys Gly Cya Gly T,rh lie A-tfg Pin A=^p val Le*i Leu 
305 310 315 320 



Arg Ala Gly Tyr Lys Pjx> Ssr Glu llir lie Gly Trp Ala. Gly Leu 
325 330 335 



Oly L^u Aep Arg lis .Aid Met Le*; Lsu Phe Giu lie rm Asp .He Arg 

3 40 345 J!iQ 



Lsu L,ei; Trp Sir Arg Asp Slu Arg File Str Arg Gin Fhe ^er Ly.3 Gly 
3S£ 3£0 3C15 



Leu lis Thr Ssn: Pti«== ISys i?ro Tyx- Ber Lye His Pro Gly £or She Arg 
370 37? 380 



Asp Vjj.l Alp 'i' L -p jj^u pro C-lu. Asp Lyz Puo Aip lis Hi si Gin V=0. 

390 335 400 



Hie GlU A£?n Aop LCU Ml;L Glu Hp rl<= Arg ASri lie Ala Oily £333 nsu 
4 05 410 415 



Val 31u Sox Viil Lya Le-i Val Asp Ser The Thr His Pro fys Thr Gly 
130 42£ 430 



Arg L,yf3 Ser Met Cys Tyr Arg Tile Asn Tyr GLri Ser Met Aep Arg A^n 
435 443 44 5 



I*cu Thr Aan Ala Glu Val Asr. 'Itir Leu C-ln Asp Met Val Cys San Lya 
450 45E -130 



WO 



PCT/iTSsncawiisss 



Leu Val Lys Gin Tyi- Gft- vai. Glu Leu ftrcf 
4b"5 470 



■;21D> 1!>!) 

<2I1> IPOS 

<212> 3HA 

«:213> Samhsromytiefl oeriiviBiafi 

<-AA\> CDS 

<222> (1)..{1Q62) 

-i400* IDS 

a.tf.T act aca aat &ciL gac ttc tat tt~ gftfc st-.a eta cgc ata ten att 48 

1'hr Tkr fian Aen Ae-p Pta TVr Phe Ma. Leu Leu Arg Us 3er lie 
1 5 10 is 

ctr. cse. eta ttf] sag gca caa yya LLL yes a=g gca ?gg ggt "tg 96 

Leu CJln L=U Leu Lys Ala Gin Gly Phe Asp Arrj Ala Arg Pro Beu Lau 
20 2r? 3I> 

gtg sat gtc itg arc gat etc tat gca add ^tzc ttg agt ttg tea gco. :ua>. 
i;al AJji Vol M=- rhr As^> Leu Tyx Ala Lys 7ha Leu £-sr Leu Leu Ala 
*5 40 45 

taa gay ytc agt tot ate get cag gca jpga tot ga t tag gac gat 1.9a 
2er Glu Val BO'S ECr lis Ala Sin ALa Aug Cys AJp Gin Ai^jy Attj] Thr- 
^'-> B5 6D 

att get tta caa gat aLa. at:- ctg get ctg gaa aat eta ggt att gtfr. 240 
JUa T,eu \Sln Aap He ThTr l..pu Ala Leu Glu AO]l I^ jl Gly He Vai 

v:> 75 aa 

■lag CCt acri as.C gtt etg gat gtc tat yaL yan aar tSC gaa Cta tea ^JJS 
Lys ?ro 'iTir Asu Val Leu Asp Val Tyr Asp R.ln £sn s-sr Glu Leu Ser 
35 50 95 



agt tea cga gga at a ^aa aag tto aag gac tgg tgt att tut agt act 



33b" 



Se~ tfer Arg <3ly Met Glu Lys Fie Lys Asp Tip Cyg lie- '±yr 3er Thr 
100 1Q£ no 

caa rtg ae<3 que gcg cga ata act sue LLa crrc d^d yLiL gaa Ilia ctfi. 3 
U'.n Leu Thx Asp Ala Arg lie ^hr Ala T.sn f^-ro "Chs; Val tflu Leu Leu 
12 0 125 

naa agt gag gaa aaa gaa tct gat uut ttg tea gca ata act gsi- tat 4 
Gin Scii tilu C-lu Lye Gin Ser Aap P~o Leu Sqe A2a lie. Pro Asp Tyr 
130 135 140 

etc aat caa tta rttg caa aac aag gg- g^w aaa esg aaa ttt gna aca 4 
LCU Aan LJln jjen L«u Gin Asn Lo* Gly Ala Ly3 GlllLyS Lev; ULu Tfcr 
14.5 150 l£5 163 

aag aat ag= aaa aca qsq ttg ata gaa get eta ata ash. sst- sat fjga |>; 
Lya Tira Arg Lys Thr ^ln LCU lie 31« Asp Il G Asn A£ill Adn Gly 

165 17I> 175 

tta ga^ gaL tgg ate aaa LLa stc str get a-ga c=.a cgt ata ^.u: =hj e' 
Lsu Asp Asp Trp He Lys Leu Hi Ala Arg Gin Arg He J* bp [Aft 



1.FJJ 



att gaa aga gc^ tec aua ana gsa tct Caa aat gta Oug yuL tta cca 
lis Glu. Ax-tj iila s-r Lys Lys? '„-lu Bel- Gin Asn Val Pit: al? T, eu Fro 
195 act} ^ ?5 

□at att gns ggc tat s.as tct tec aLL eta ago cgc cat cac CSC act 
Hi 3 He Ala 31 y Ty^- Lye Ser Sec lis r.^u Gnx Arq His His Hi a Thr 

210 21E 2^0 

acc ata aac gaa gat agg atg act teg gcg atg xr.r. r.r.a aga gat 

Thx n<= Hir abh Glu iiep tog Met Pro Ser Ala Met Tlrr Fro Arg Asp 
230 235 340 

guy gat gec ~ta ACa gag site Cia rjna aat cca ttt qta act age aai 
Glu Asp 7ila LCU Thr St 11 H& Gin Gin ftsr. Pro Phe Val ?hr S-3r Lye 
25D 25b 



C'tQ ccrr 

Lsu Pro 



ata atg aga. Eiaa gaa aat. agg tta gaa feat ata. act CiL Leu 
Hid Met flrg Lys Gls 4sn Arg Lsu Gl^ Asn Ha Tim- l™ fts-r 

SS* 1 26E 2:70 



WO 



PCT.ussftfja/oiim 



ttt gag gat gag gag ett Qaa tea ctt ggu taa gtg gaa cf£s cct aae fiS4 
P'k? C-lU. Asp Gi-j Glu Lsu Gl-J Ser Leu Gly fin VLlH Slu Gly Pro Aan 

21% 2&0 7B5 

caa aag tat caa gas aat aac- aat gag gaa agt ttt saj gag a&ci sat 912 
Gin Lys 3er Gin Glu A&11 Asn At;n Gin Glu Etr Phc Tyc Glu. Aan Ann 

2&G 235 300 

^ agt tta a -a gag tefc cat cat ggt gat gac cgt gae ita tea atg 960 

Lys Ser Leu Thr <Jlu 3er JHro His Sly fcap Asp Arg P.sp lie 3«r Tflet 

3C5 210 315 JZJ 

tlL ^aa fcfcr: can t.na pat gtt gat act aae tgg gea gag Cag gaa gat IOCS 

Phe Gin k*h<= ft^ ,3er ASn Val Asp Sill 1-ys 7t(J Ala Glu Gin Glu Asp 

325 310 335 

its? gac age aca ttt caa rsgt cga acc tea e?ta gat. tat ggg ggt tac loss 

Met Aap E&r The Phe Gin Arg Arg Thr Ser Leu Tyr Gly Gly Tyr 

-^0 345 3SQ 

ttt tea 1062 



<310> 2QQ 
<212> PET 

<213> Kaf!r:h=irnniyr:<?<3 rerffVlfliae 
<400^ 200 

Mat Thr rhi: Ann Acq Asp ?he Phe Ala Leu Lsu 7n-g Tie Ser tie 

-15 10 15 



Lau GIjtl Leu Leu Lye Ala Gin Gly Phe Asp Arg Ala Atfl Prp aer Leu 
20 J'j 30 



Val App Val Met Thr Ago Lei Tyr Ma Lyu Pju Lou 3 = r f.fiu T.en Ala 



WO PCTYUS2M4/01 1 SS8 



Sur Clu Val Str Ssr Ilti AIei filn .^.la flrg Cys Asp GLll Aup Asp rhr 



lie Ala Leu Gin Asp lie 1'hr lieu Ala L<su elu Asn Leu Sly Il2 VelI 



Lytd Pirn Thr £en Val l,=u Asp Val Tyr Asp C-lu Acm £er Glu Leu Scr 



Ser Ser ftrg ■Sly Mai; Glu L^d ?ha Lys A«p Trp Cy^ ll« Tyr fie it Thr 
100 105 1.1 n 



Gin Lau Thr £sp Ala. Arg He Thr- Ala Leu Pro Mir Val 'Jl\i Leu Leu 
US 12? 125 



Gin Sgl- Qlu Glu. Lya Qlu. £?er Asp Fro Leu Eer Ala lie- Pro Ayp Tyr 
15 0 135 140 



Leu Asn Gin I.hu Lru G!l n ?\an Typ Cly Ale Lya Gin Lya Leu Glu Thr 
143 1G0 IBS 160 



Lye Asn Axg Lys Thr Glu Leu lie Glu. Asp Ldu lie Ann A^n Asn Ply 
165 170 175 



Leu Asp Asp Trp He Lys Lau Val lis AIa Ai-g £ln Ars He Asn Met 

130 135 19ft 



He Glu ^-la i>er Itye Lys Olu Her Qln Ast Val Pro Ala. Lau F1-3 
195 200 £05 



WO 



I'is lie Ala. Oly Tvr Lys Sar 9er lie lien Sec Arg His Hla His Thx- 

210 215 220 



Thr He Thr Am> Lil.u Asp A_rg Ket Pro 3er Ala Met Tin: Pro Ary Asp 
£JU 340 



Gli] £np M j,-u ThT Glu Zl-3 Sin. Glu. Aan Pra Plus Val Thr Sar Lys 
245 2ba 255 



r.sn Pnn 11 (=■. W?{-. avg T.yu Oil] Asn Arrj Leu Glu _le Thx Leu £er 

££50 2€B 270 



Phe Glu Asp Glu Glu Lqu Gill Ssr Lrhi fl'ly (31 u Val Glu Sly Pro Asm 

27E 28E 



Glu L$.= s^r G-lu Glu. Jusn hsn ivsn G-lu. Glu Ser Fhs Lys Glu Asn Aan 
asn ^sff 5 300 



Lye Ser Leu Thr Glu Ser Pro His Gil- Asip Arg Asp He Ser Jflet 

J 0b 310 315 320 



PhR r-nn Piifi /i?-.p fcer Asn val Asp Thr Lys Trp Ala Glu Gin G^u Asp 

32Q 330 335 



Met Asp Scr Thr Phc Gin Arg Arfl Tfwr 3et Leu Asp 'Jyr G-ly GLy Tyr 
340 3i5 350 



PllS 



*211> 130ft 

<2I3i hrqiA 



<221> CDS 

*222> U)..(13(J3j 

<400> 2 01. 

«tg tct gat tat t:;t tea ggg fcht tct ^ta aac aag ate acc gsr. tea 4a 

M*t Ssi- Gly lYr Plie Sar Gly Phe Ser Leu fioti Lya lie Thr Asp ser 
l s :c 15 

att g=c flr.c get. get c-ac nag acc Mi gac ii;L LLy aac aa~ gca tta <JS 
"le Ala Thr Ala Ala His Lys Ihr -3In Aap Thr t,«ij a Asn Ala L=-j 
20 2S 30 

gca Eictt gca aat gta ssc eta aat gno cct csi aca aga ctei tea ate 144 
Ala AaJl Ala As?T Vr.l Asq Leu Asia ££p 2ro (rln Tlir Axtj Leu Sgi- Tie 

10 

aaa teg c-gs. act ag* ttr. gtt sag gaa tea ttg ggt act gta tea gat 152 

Ly 3 3er Arg Thr Arg Ph* Val Gin (ilu S&r Le.L Gly Tin Val Ssr AGp 

55 sc- 
ats aat aaa tta cca oca crag Lac caa ttc ttg gr.g aaa aaa agt gat 240 
He Sex Ly& D^U Pro Pro Gin Tyr i=Jr: Phc L=U Giu Lys Lys £or Asp 
■S5 f(l 75 JO 

:cc " ta 9ta tgt aa. agg att Ota. uLy gty her. aaa acg ttc 28 3 

Sen: Leu Slu Lys Val Cy» Lye ?jrg He Lou L-5n Vat fj^r Lys Ihx- Phe 
35 !■[> £5 

gaa gta aag ggc tac gac tat cca cca aat LLei iLug gag age att teg SH* 
Glu val Glu Gly Tyr Aap Tyi Pro Pro Asn Leu 'J'hr GI-jl Ecr r±e a fir 

1C0 1Q5 110 

gat tgg tgg tee etc aat saa gat. ggc tgg t.t age t=- aaa asia toe 39-1 
Aran Tip Trp 30T Leu A3H Dya Asp Gly Irp Phe Gly S^r Lys Lya Sur 
l-:l!5 12fl 125 



WO PCT.TJSi20rj4/fll 1 SS8 

yaa ag: Ll-c: act aiia ^aa aag yua tis_ aac cat (iae ga- get ttt ttg i 
Glu S-sr Ssr ■j.rjJT Lye Lya Lys Gly Sex Asm Hid Aap Asp Aid Pbs La-j 
130 13.K 140 ' 

uca agg tct ttt get taa guu ^Lu tea asa gee grit gtt <?ac tgc q as 4 
y-ro Arg Ssi- Phs Ala Gin .Ms Tie 5c™ Lya Ala Ala Val Asp Cyc 31 u 
1« ISO 155 150 

tgt gaa ttt cas aat tta gaa cac aae gua aag gca gaa nta aag aag s: 
cya clu the Gin ash Leu Glu Hi a Aan Glu. 1sy 3 Ala st u ±-eu Lys Lya 
155 1.70 175 

aaa lag gag h-- at-? &aa act gca 2S ,g aca. a=g gaa get cag ggr gec E" 
lya Lya Gin r/er lie Lye Tin: Ala Gin Thr Thr Gly. Ala tsln my aIsl 

13C .1 HF5 190 

gao cat aat gaa gsa gsr? gag gaa gat gas gaa g&L gaa gas gat gat Si 
Abb Hir aan Glu Glu Asra Glu Glu Asp Glu Glu Aap fil.\T. Glu Asp Asp 
1S5 2 DC- 20ii 

gaa cat tLy LuL Einh ttg ate aaa gt" ttc g<sL Leg tgg teg aan tgc 6' 
Glu Asp Lou 5#=x s-fln lj?u lis Li's Val Pli6 Aap £=•; frp Scr Tbi- C!yg 
21C £15 220 

tat aaa aat ate gat gaa ggg aag grra gag itn gr-.t tct aLg t-.Lg ytc 7£ 
ry- lys Aisjl He j^cp Glu Cly Ly3 Ala elu [fet Asp S = r Mel-. Msr Veil 
225 230 24C 

lag f}ia tec aac aaa Ai3 tta gaa acu tta ata sac oa*k gnc ttc aig 7£ 
Lys Glu Phe fisn Lya Lys Leu Glu Ehx J.su .l ie Asn Qin Asp Phe Lj-e 
245 Z'5-3 255 

aact gtc: cat gac ctg cge asa laa gLg: ga<= tea aga etc aea ttt ai 

:,yp Vol HLS Asp Leu Jug Lys Lya Val Glu Glu Ser Arg Leu Lya Pne 
2GC Jif^ a70 

E?at ana atg cgt tat gaa gtc aast gca aaa gaa gc:a gag tta gag gcg OS 
?.sp Thr Met Arg Tl-.r fil.n Val. liys Ala r,ys Glu Ala Glu. Lian Glu Ala 
275 2aG 



aaa aaa gut gaa guc aca gga gaa oca cat acc aag gat gtt agu gqa 
Lys L-ya Ala GIj Ala ^hr Gly Glu Ala His Sar Lya Asp Val Sai- Ala 



912 



WO 



3E-S 



3 00 



aag g*n sr: age gca aac a~r arc Tct ttt gac gaa a-og r-: hrrr. 
Lys Asp He Ser Ala A*r_ Thar Tbr 7hi" 3eir Phfi Aap 3±u Tlxr Pro 3er 
3 55 31C 315 320 

a?c gag g*it gaa asg cea aaa tea gag ggt gee gaa £ag gaa tea aag 
TJir G±xl App G1"J Lyc I? to Lye Ser Glu G±y Ala Glu Glu Glu 3er Lya 
325 330 333 

aia gaa gcg aat gag cz~ act gtt gat g^c gtt get. gat aga aaa gaa 
Lya Glu Ala Aan GIu Pro Hir Val Aap Aep Val Ala Asp Arg Ly.5 Gl-J 
340 345 350 

gat ttFi aag agt anc ;=aa gta oat gat gag en a ceg at- gaa gal tct 
Asp Leu Lys cer Aaii Lys Val Asn Asp Glu tro Fro He Glu GIu Kier 
355 360 365 

gas gat aat ac.a tta ctg ga£ aaa otg gag gat gaa tct gtj tec aat 
GLu. Aap Afeii Lya Lou Luj. Gllir. Lyii Leu Clu AJ±) Glu Ptl.1 Val SijE 
3Tn 57F, 3 SO 

auL aca. yea yea gLy gaa aua aLg gaa gaa ate act gac agt tct gaa 
Thr Tt-r Ala Ala Val Glu Thr Met Glu £lu He Thr Asp Scr Ecr Glu 

ju^i ay i.i . : j f jK> 4=00 

s.tt ctg ggd fctg ata afli ctg tt(2 dag ait tt'J Cii? ttg gtt tac ttt 
He L*U (31 y Leu J1& Lys Leu Plja Gl« Aan Phe Gla. Leu Val Tyr Aoe 
405 410 415 

ag& caa tgt gtc caa gaa gtg gs.g gca aac ct- ana gtt eta aat fTdt 
Arg Gin Cys Val Gin Glu Val Glu Ma Asn Lau Lys Val Leu flsn Sly 
42C 425 430 



r.t-g g&a a^t t=jg 
Leu Glu He 

435 



*>! 1 11> 4..HS 
■■-a 12;- PBT 



^400? 202 



fiar Cly Tyr Phe 3er Gly Fhe £er Leu Asn. Lys ll^ Thr At;p Eiir 



lis Al& Thr iila Ala Hie lye Thx Gin Asp Thr Leu Asm Aa:i Ala Leu 



Ala Aen Ala ABU Val Ayn LeLi Ami feu Fro 21o Tirr Ar<g Leu 3er ^lc 



Lyu Ser Arg Tl:r Arc: Phe Val Gin Giu Ecr Leu (ily Thr Val yer Asp 



lie Sex Lya Luu. PiO Pro (Sill Tyr FS.1 n Pile Leu. Glu LyS Isys Eer Asp 



&er Len Glu Ly* ifal Cys Lys Arg ile i.stl i.f=u V=j.1 Sir Lys Tlir Pie 



Glu Val Glu (Sly '.I'inr Aay Tyx Put* Pro ACI1 Leu Thr Slu Ser He 3ar 

m -j i as 110 



Asp Trp Trp ser Leu Abu. Lys £-*p Gly ^ rhi Gly «er Lys Lye Sex 
1X5 I'D 125 



Glu Ser Ser Thr T,y.i Lya Lys Gly 3er Asn His Asp Asp Ala P>ne Latl 
121 13 5 140 



Pro Axg Ser Phfi Ala (Sin Ala lie ,*r I.yfl Ala Ala Val Asp Cys Git 
150 155 



WO 



fly* Sin PTih fi:~> 4pn hen G~-.u J-H.f* A?r> Glu Lys A. .a Glu T.fiii lya T.ys 
165 17C L7G 



Lys Lys Glu Ser Il& Lys ?hr Ala Gin Th^ Thr Glu Ala G^n Gly Ala 
ISO 1S5 190 



Asp Hi 3 Asn Glu 31u Asp Glu £lu Abp Glu Glu Asp Glu Glu Ayp Asp 
Z.3: 20-0 205 



Gin Aap LCu flit AaH LCu lie Lya Val Pho Aap £inr Trp Eer Thr- ^ya 



Tyr Lye- ash lis itep Glu Sly Lys si a Glu Met Asp ser Met Met Val 

225 23 0 2 2'j 240 



Lys Glu Pha Asu Lys lys Leu Glu tbr Leu He Asu Gin Aap Phe Lya 

245 250 255 



Lys val His risp Leu krq Lys Lys val Glu Glu Set Arrj L&u. Lys Phe 

2£0 2S5 270 



Asp Thr Met Arrj Tin Glu Val Lys Ala Lya Glu Ala Glu Leu Glu Ala 
275 580 235 



Lya Lya Ala Glu Ala Tilt Gly Glii Ala His 3er Lya Aap Val Llf=r Ala 
MO 29!; rsrju 



L,ya Ajjy He Sex Ala £stl Thx Thz tfhr Set Phe &ep Glu Thr Pro Sear 

305 310 315 .iaa 



Thr <?lu Afip Qlu Lye Pro Lys 3c r Glu Gly .Ma Glu 3ln Qlu 3sr Tf/fi 
33 b 33 ;> 233 



",ya din Ala Ann Glu Pro rhr Val Asp Ago Val Ala Asp Arg Lys Glu 
340 34* 3b'J 



Acp Leu Lye Ser Aan. Lya Val Asa Acp Glu 1'rc txo lie Glu tie* 
355 3.60 3 65 



Glu Aep Acn Lye Leu Leu Glu lye leu Glu Asp Glu phe Vyl St=r Atn 

370 375 1*0 



Thf Thi Ala Ala Val 3lu T'Elx V.tsL Glu Glu He Thr Asp Set Ser Glu 
185 350 3?E 400 



He Lsu Gly Lew He Lj-p Leu. Phe Gin Aen Elis Glu Leu val Tyf FTis 
4 05 'UC- 415 



Arg <3ln Cys Val Gin G.Ui Vstl Glu Ala t&n. Le-j. Lys Val Leu Asia. Gly 
420 425 430 



L=u GLu He 
435 



ga.£!Ciharoirayces cexevisiae 



*210=- 
<211> 
<2 12 > 



■=:220> 
■;221> 



CDS 

(1) . . fIS3 0i 



atg get gait atg aag aat teg aca get rjet agt tec aga tgg acg aag 
Host Ala Glu Met Lya ash Se~ Thr Ala Ala Ser Ser Aj-cj Trp Thr Lys 



agt cgi, etc tcu KE.t t~c ttt see -eg tac act aat aqc agt ggL atg 
S=r Arg Leu Sar Tin e Fhfi Pho Pro Set Tyr Thr ian Ser £er Gly tfet 



ggg gec goc t:±a act gaL eiaa tct tc~ acg c^ag gga gaa gaa tt^ <-:an 
r.-ly Ala Ala Ssr Thr Ar>p Gin Sor Sex Thr (3l=i G2y Qlu Glu Leu 



e<,r. agg aag cac tgt gaa ya* ya.c s.at gat gql csa aaa ccg aaa aag 
ills Arg Lya His Cyz Glu Gin Hap &sn Aap Gly Gin i,y d Pro Lye Lya 



r.ct ace fjta tec acc tct aca atg caa ata naa tct. aga cag gat gag 
Sec t'r 3 val ser Tin.- S 3 r Thr Mat eln lis ljys Sir Arg n:m Asp Glu 



gac gag eph gsc rjgt eg*, att gto aLt aaa cca gtc aac gat gas gat' 

ASp fl" "J Asp Asp Gly fcrg H to Val 11= LyiJ Pro VAl Asm Asp Gill Aap 



gat tea gtg sitt cits act tte aat Cag tea ai.n tec cct ttt att 

Ab-P Thr SOL" Val II 3 :tle Thar Pte Asn 61 a Ser He Ser Pro ?he I ■ e 
10 0 105 Lift 

□ tt aca tty 3.CB. ttc gtt gey t^c att tct g^ tfcc atg ttt g^L tst 
He Hhr Leu Thr Pile Val St a fl^r lie Ser G^y phs Met Phe Gly Tyr 
US 120 125 

gat act ggt tac sta teg agt gcg eta att tc- ate aat ay* gat tta 
Asp ?1jt Gly ?yr lis Ser Ser Ala Leu He S=r Ha Aan Aug App Leu 
130 140 

gac iac aaa gt.h tta a^t tilt gga gaa ii* gaa tta gtt acg gee gc? 
^(3D Aan Lys Vfil Lea Thr Tyu Gly Glu Lya Glu Leu Tie Thr Ala Ala 
14:5 1^0 Ih-;; 



aoc. njd ttg ggc gst ttg att aca agt gtg ggc gat g^L i=r. gr-. get 



Tlir fler Leu Gly sla Leu Ilfi Thr Se™ Val (3ly Ala Gly Thr PA a nil a 
1SE 17G 175 

gat g-g ttt gga aya aya cca tgt tta atg L^u Loo daL t;Lg atg tut 57S 
Aap Val Phe Gly A^g Arg Pro Cya Leu Met Phe Eer Aan L-cu Mot Pho 
180 1S5 1911 

Ltg .iL-C gga yCLi Eitt tta caa 4XLt dec ycy cac aag ttt tgy can uty 624 
Leu lis Gly Ala lie leu Gl» lie Ihr Ala His Lys the I'zrp Gin MeT 
10H SO0 205 

gec ggt aga ctg att atg ggt tta ggt -jtc gyt alii: <^gt tct ttg 672 
Si* Ala Gly Axy Lau Ily HaL Gly Phe Gly Val Gly lie Gly See- Leu 

am sir 2 so 

att tct cct ctt ttfc att agt gaa *tt get cct aag atg ate ajg ggt 720 
lie Ser Pl-q keu Phe lie Ser Glia lie Ala Pro Lye Met tie Arg Gly 
525 230 235 243 

e.gg tt.5 acr: gtt at.a sat tec eta tgg ctg aca ggt ggt cas ttg att 7-5 B 

Arg L-su Thr val Ilia A,sn ser L*u Tro Lea llir Gly Glv Gin Leu He 

245 ::5C! 2E5 

get tsc ggt tgt ggt gcg ggc ctg aac cac gtc aaa aac ggt teg aga GIG 
Ale. Tyr Gly C-ys Gly Ala Gly Dau Asa His Val Lys Aan Sly Trp Al*^ 

=£0 255 £70 

b,lo Lta yfct yyt Lty LO<J ttg a.t«* cut act ybt tty Oay ttt tct ttt 36-1 
lis L=u Val Gly Leu Ssi- T.eni He Pra ThT Val Leu Gin Pne .fer Phe 
?.VK 3R0 £(»:< 

Lt(j t^t tiit Ltg cyu yat aca. una aga ta.c tac gta i.tg aaa ggc gat £12 
Pte Cys Phe Leu Pco Aep Thr Pro Arg ryr Tyc Val Mei: Lys Gly rusp 

293 295 300 

tta aag aga gca aaa z-.tt.j gtt etc aaa cga acjt tac gta aac act gaa 960 
T.RTi A"i~g Ala liys M=fc Val Jrfni LyR i"ng Se^r Tyr Val A r =in. Thv G"l U 

3C5 SlO 315 320 

gat qra atn att gat caa oaii rjtt gta gan tta. tdt arrc tta aat c^a lOOfl 
ftsp OlM He He A^p Gin Lys Val Qlu Glu Lexi Ssr aer Leu Asn Bin 



WO 



PCT.ussftfja/oiim 



teg at* ecu gga aas aat eta <±La aea ;iaa ttti tircj aat atg etc sag 105-S 
EOT He Prn flly '.l.ya Arim Pirn lie Thx ly£ Pile Ttp Sau Hat Yal Ii^yS 
340 345 SSfl 

gaa Ltg cac act gtg cat tea aat ttc aga tjji ttg att att ggt tgt 1104 
Glu Leu Hia Ear Val Pro Scr Asia Phe £.j:g aIh Leu rls u.e= Gi.y CyR 
.3 55 3*0 365 

ggt c-o c£ia gec att can e£ci ttc JlCS ggt -ryg aat tec tta atg ta. 1152 
Gly leu Gin Ala lie Gla Gin Fhe Thi Gly Tr? Asn Ker Leu Met Tyr 
370 375 

ttc tc-c ggt as& at a. ttt gaa est gtt gga tt = aaa aat tct tct gec 1200 
Fhe Ser C-ly Tin- Ily Plia GIll Tkr.- Ydl Gly Phe Lys Asn Ser Ser Ala 

7SS 39B 40D 

gtt tr:t att att gtc tea cjgt aiCt ttt gtg ttc aca tta it a ges 1S48 

Val Eft- lie He Val Set C-ly Ttr Asn FJte Val Phs Thr Leu He Ala 
405 41l> slIE 

ttt ttc -g- att. gpt gge tfg* e.gg tac att tta ctg att gga 12&i5 

Phg Phe Cya He AGp IiYB He (£Ly Arg Arg ryr He Leu Leu He Gly 
420 425 6*0 

dta cct ggt &tg act gtg gcg ctg gtt ata tgt get at a gcg ttc tut 1344 
Leu Pro iV-y tfet Thr Val Ala. Lqu Vai lie tys Ale He .Ma Ehe His 
4^5 443 4J5 

ttc eta ggt abb aag ttt aa<2 ggt get gat gca gta gtg gca. tct f;a.t 1332 
Phe Leu Gly :flF? Lya 2hu Ami Cl* Ala Aap Aid Val Vcl Ala Eel" Asp 
450 46D 

gg* ttt tcs tct tga gec att gtt; aut ate gt&. ttt att att etc; tat ±440- 
Gly Fhs ser 3er Trp Gly Ho Viil Ik He Val Phe He H; Val Tyr 

4S5 ITO 475 480 

gca gec ttt tat gec etc ggt ate ggc E.ct gtt tgg can cm rcy 14a 3 
Ala Ala Pie Tyr Ala Leu Gly He Sly Thsr Val Pro 'i'jcp r?ln c".n !H^t- 

4&5 490 495 



gaa tta ttt cca can ace gtc Qga gyt y La ggg ioa tec tac gi;t act 



153S 



WO PCTYUS2M4/01 1 SS8 

Glu I>eu File Pre- GlE Aon Val Arg Gly VaZL Gly Tjr Ser Tyr Ala Thrr 
5.DQ 505 BIO 

gcc ice Hat tgg gca gg^ tct tta g~c att gcg tct ^cg ttc ttg act 153* 
Ala Thr Asn Tip Ala Gly Ser I^eu V&l lie Ala Ser Tin' PHe Lsu Thr 
E15 520 525 

atg tta caa aat att aca oca acg ggt aca ttt. toft ttt gee ggt isi.m 
Met Leu Gin Asa He Tar Pro Hie- Oly Thr Pie Ser Phe Pile Ala Gly 
53fl S.TF 540 

gh.a g*:a r.gr tt.a fin.-: ST-.t: hhh -gir. t.=,r. t.t.t. hg^ hat CCi gaa rha 1.PR0 

Vol Ala Cys L»u s=r Thr He Phe Cys Tyr Phe Cys Tyr ^t?o Glu Leu 
545 555 560 

tea qga ttcf gag -ta gag gaa gtt caa aea att zta aag g^c gga ttc 1723 
3ir Gly Leu Glu Leu Gin Gl-J Val Gin Thr lie Leu Ly-g Asp Gly Phe 
565 570 b75 

aat a"C S3S gc? tct 9 a a get eta get ass a.ag age a.s.a. csn cag- gcg 1"7S 
ash He Lys Ala Ser by* Ala Leu Ala live /jys Arrg- ISys (31n GJr- Va1 
EiBO 505 ?S0 

gec gaa ggt get- gec sat cat aaa j^c aaa ttc gaa ccfc aca cag gaa 132 1 
Ala Gin Gly Ala Ala hie Hi 3 L-jj-e Leu Ly? Phs Glu Pro Thr tin Glu 

535 SOD 605 

att gta : •-' ■< ait tag tfl'<> 
lie Val Glu Sar 
(510 



<:210> 201 

■sill* 612 

*212* TRT 

*2l 3 > S^ccbarctftyeec cerevisiae 



Met Ala Glu MtiL Lys Asn Ser Tht Ala Ala JSer Ser Arg TL-p TLr Lys 



WO 



Meruit 



Ear tag Leu Siir Hia Pbe ?hc Pro Ser Tyic Tii:: Asn Ser Sac Gly Wet 
as .™ 



Gly Ala Ala 3er Shr Aeo Gin Ser Ser ^lt GLri Gly Glu Glu Leu His 
J 5 40 ■'-5 



His ^Tg Lys -Jis Cv£ Glu Glu Asp Apn A-=np Gly Gin Lys Pi'o Lys Lys 

SO 60 



Ser Pxo Val 3er 'Itir Ser Tlrr >5et Gin lie Lys Ser Arg Gin Asp Glu 
65 70 75 8Q 



Asp Glu Asp Asp G2y Arg I la val lie Lys Pro va.1 Asia Asp C-Lu Asp 

35 i'O 35 



Asp Thr Sar Va.1 lis He Thir Fiio Asr. Glu Sen He Ser 7 re? Pjis He 

150 sob no 



He. Thr M" Thr Phf: Van. Mr Ssr Tie s=r illy Phe Met: Flie Ely Ty. 
115 120 



Aap -hr Gly Tyr He Ser Ser Ala Leu He Ser Tie Aen A~g Asp Leu 
1311 135 140 



ARp ari Lys Val Leu Thr Tyr Gly Glu Lys Glu Leu He Tbr Ala Ala 

145 150 155 ISO 



?i2r Ser Leu Gly Ala leu He Hir se- Val Gly Ala Gly Xta Al& Ale 

165 17-3 175 



Asp Val Fh* Gly Arg Arg Pro cys Leu Met Pho Eor Ai=ai L?u Met PJho 



WO 

13C 



185 



PCT,TJS2ftfja/oiim 

150 



lgu j.1g Gly Ala II* ;*au Gin ±1= Thr Ala His l.ya Ph= Trp Gin Met 
195 200 205 



Ala A] h Gly Arg v.eu He Met tfly Pha Gly Val (3>.y He. sly aei: Lsu 

210 215 223 



Hr J^jt Pro Tifln Tie , r J^T- Gin 1 A; ?rO lyn Msh TTr i.rg Gly 

225 233 235 240 



Arg Leu Tir Va.1 He Asn Scr Leu Trp Isu Thr Gliy Cly Gin Lea: Tie 
245 250 ait 

Ala Tj»- Gly Cys Gly Ala Gly Leu Asm His Val Lys Asn Gly Trp Arg 

3 ISO J'J'J 2 70 

lie Leu Val Gly Leu Sex Iasv lis Pro Ihr Val Leu Gin Pho 6 or elm 
27£ 230 2S5 



P".ir <*ys Pi^e i.=u pro »f?p 'JT7.r Puo Arg Tyr Tyr Val Met Lys Gly Asp 

290 235 5 PC' 



Leu Lys Arg Ala Lys Met Val Leu Lys Arg S«r Tyr Val Asn Thr Glu 
3-35 310 315 320 



ASf) Olu lie He A&p Gin Lys Va_l 3lu Glu Leu Ser Ser leu San GIil 
3 25 3J*i) 335 



Ser lie PEO Gly Lys Asn Pro IIh Thr LyU PLa Try AeIq Met Val Lys 
3 JO 3*5 3 50 



WO 



Glu Leu Hie Thr Val Pro aer Asn Phe Acer Ala i.eu lie lie C-ly C!ys 
355 360 365 



Gly Leu Glu All lis Gla Gin Flls Tlir Gly Tn:> Asn Sei jjeu KeL Ty^ 
37fl 3 75 /ISO 



Phe Se~ Gly Thr lie filS Glu Thr Val Gly Phe Lye Asn Ser iei Ala 
JBH 550 2H5 40U 



Val Ser lie lis Val £lar Gly Thr Asn Phe Va.1 Phe Thr Leu lie Ala 
405 410 415 



the the Cys He Asp iys He &ly Arg 7*rg Tyr ile leu Leu He Oly 

420 425 430 



Lsu Pro Gly Met Thr val Ala Leu val lis cys Ala He Ala Plie Hi? 

4.3 5 -SiO 4±5 



Phe Leu Gly He Ly 3 Phe Asn Gly Al*. Aa ? A1& Val Val Ala as=r Aap 
45 3 45E -ISO 



Gly Ptie Sen 3er Trp Gly lie Val lie Ile Val Phe Ile Ile Val Tyr 
465 -270 -175 '.83 



Ala Ala tfhe 'iyr Ala Eieoi Gly He Gly 'Jhr Va.1 Pro Trp Glzi GUn 3sk 
435 450 4S5 



ftlu Leu Phs Frn Gin Aan Val J^rg Gly Val Gly Thr £ar Tyr- Ala Thr 
50(1 gf.r> 



Ala Tin- Agii Trp Ala Gly Ser Leu Val lie Ala Sex 'i'hr the Leu ttlsr 



WO 

515 



52 0 



525 



Met ^rii Asn ll^i Thx- Elu Tlir Cly Tin ?lie 3er Fhe Ala Sly 

Fi^i.^ 540 



val Ala Cys jeu Ser The lie Ptie Cye Tyr Phc Cya Tyr Pro Glu Loi; 
545 550 555 5«5C 



Set Gly Leu Glu Leu 3lu. Glu Val Glu flu: lie L&u Lys Asp Gly Phe 

565 570 575 

flan lit Tiys Ala S@r Lys A1& ^su Ala Lys Ly& Arg Lye Gin. Gin Val 
5S0 5B 5 59CI 



Ala Glu Gly Ala Ala His His Lys Leu Lys Fhs Glu Pro 'i'lvr ;;ln cm 
595 5C3 €05 



Us val Glu sei- 



■fi210> 205 

^211* 624 

^212^. D>Ift 

<.213> EauulLarou.iycee cei^visiaa 

■;2£l? CDS 

<222> U) , . (G24J 

*4Q0> 5205 

at 3 C3<7 gtt tt^ afrh t:hg aht. gng afcfc f.tg htt agt tea tat ttg tta 
Mat Arg Val Phs Thr Leu He Ala lie Leu Phs EJar Scr Set I/CU LCT1 



Eica cat gca -f.c tec tct aat tat gc:t. cel. gta ggr: ata tea ttu ^ct .9 
Tiir Eis Ala PIl& Ser ses Asa Tyr Ala ^ro Val Gly lis f^r Lru frn 



git ttt acc aaa gaa tgt ctt tac tat gat tta tec tct tjat aaa gat 
Ala Vhfi '.iTir Lys Gin Cys Leu Tyr Tyr Af;p T.eu fter Scr Asp Lye Asp 



gtc ctt gtg gtc agt ta.u csa gtt ttg aca ggt ggq aaL ttc gag ata 
Val LCU Val Val SKX Tyr Gin Val t,e.n Thr flly city Asn Elia Slu lie 



ga{; tty yat a^t a«t yL-u rjuL yal yu^: LuL yLL aLti y'-U act gii 
Asp PJ-i? Anp T1p: ' rh ' r A1a Prrj Af! P fi7 S' flftr v *"* Tl« VbI Tirif Glu Ary 



caa Afeg aag cat tct gat ttt eta ctg aag teg ttt ggt at a ggt aag 

Gin Lya Lys Eiis Scr Afjp Phc Leu Leu Lye Ser Pis [3ly He (Sly Lye 
B5 5i> 35 

tau a«L LLu Lfl. LLe ayb aat aac tac ^gc act tec cc». aeg "a gtt. 

Tyx Tlix Kia Cyy Ltu. S4=r A=n At>-i Tyr Glv Tli_- Se± P»o Lys' L^3 Val 

mo ins no 

Oft a. itc &ac etc gaa Aag c /aa £J aa £tt £3 tfc tct tec cat gaa age 

Glu He Tlir iisrj G'lu Lye Glu LyE Glu He Val Ser 3 = r His Glu Ser 
115 120 125 

asR gag g^C nt<5 it.r grp. aac ;jiiL: g^c l*L(J yny yam i*L L gat Siyy^ aatJ 

r ; ys C-tlu ,3F3p Tip- AT h i^-n ipn Als Tie Gli] fitn lis Afl-p Atg Aan 

13C L3E 14-1 

ctg aat aag ate acc aaa aca atg gat tat uta agg get aga gaa tgy 

Lou Aaoi Lya 11 2 Tlir Lye Thr Ket Arjp Tyr T,eu Arg /if a Arg :4Jn Trp 

145 150 l^j ISO 

aga aac stg tat sf^t gtg agfc tct act gag tea. aga tti aca tgg etc 

Aiy Ajn MtL Ti/r Tltc Val Sei £ei Tic Glu Ser Arg Leu Thr irp Leu 
1S5 170 17S 



tea tta eta att atg ggg gta atg gt-; ggt ate agt ata qtq esq qrta 9.1b 
Ear Lau Leu lie Met Gly Val Met Val Oly lis Self ils Val Gin Ale. 



WO 



185 
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ISO 



tta att att csig ttc itt ttt ace age ngr: a^a aa^ tac gta tag d24 
Leu He i:U Gin Pile Pile 5he TTij: Ser a.cg Gl*i Lys Asn Tyr Vsl 
195 2QD 205 



<210> 206 
i^l5> PRT 

<2,L3> saecharomyess carevlsiae 

■=l43C> 20£ 

Met Arg Val Pile Thr Leu lie Ala ; le Leu Fhe 3er fisr flair Leni Leu 
IB 10 1!3 



Thi- His Ala Phe Ser Ser Aan ?yr Ale. Pro val Gly lie s&r Lou Pro 

;io 2K 3D 



m a Phfi ^h?: Lys Gin Cya Leu Tyi- Ty~ Asp Leu Stir SCsr Asp LJ'S Asp 
33 ID 4S 



Val Lau Val Val Sssr Tyi: Gin Val Leu Thr £ly Gly Asa ehe Qlu He 

50 55 



Asp P.ig Asp II & Thr Ala Pro Asp Gly Ser Val He Val i'hr Glu Arg 
65 70 75 90 



Gin Lye Lys His Bar Asp Prie Leu Jiys Ser Phe Gly He Gly Lys 

65 90 



Ty;? T>ir Piia dys Leu Ser Asn Acn Syr Gly Thr Ser Pro Lye Lye 7a J. 
100 105 1.1.0 



GI-j lis Thi- Leu Glu Lye Glu Lys Slu lis Val Sec Ser Hio Glu Scr 
115 12 D 12 5 



Lvs Glu Asip lie I~e Ala Asn Sen Ala lie Glu -21 J. lis Asp Aixj Aaii 
130 135 140 



Leu Atiil Lya lie Thr ^ya Thr- Met Asp Tyr Leu Arg Ala Arg Gill Trp 
145 155 160 



ftrg Asn Met Tyr Thr Val a*~ Ser Thr Glu £er Arg Leu TLir Trp L*u 
1GS 170 175 



ser Leu Leu He H=t Gly Val Met Val Gly Ale ser Ha val elr, Ala 

ISO 195 190 



T,h-i Tl = C-lii tbe Hie= Fie ifcr Eer Arg Gin Lya Aen Tyi «al 
■■.s 1 : 20D 2 eg 



<211.-- 1Z3 



<222> {!) . - (433) 

</nr,i sot 

atg gge aaa tea cat ggt tae aga fcet cgt. aca ngt tsc atg ttc caa 

Met Gly Lya Set His Gly Tyr: A^rg Ser Arq Thr Arg 'I'yr Met Phe (3 In 



cgt ga:J ttc agoi a^y cal, y'yfc guc gtt cac atg' tec acc tac fctg aag 
Ar-g Asp Phe arg Lye Hie \3ly Ala Val Hie Kct Scr Thr- Tyr Leu Lya 



WO 
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ate tac aag gtt ggt "ac att gtc g^c: a.tu ^di=i y[;t: aah ggt- tct u-La 
lie Ty:r Lys Val (Sly Asp 11* Val ."Fir Tl fi "'YS Ala A3n Gly 3er llFb 



ciin qqc ggt ntg rna rati aag ttc tac c-aa ggt aag a.2C ggt gtc gtc 
Gin Lye Gly Met iro Hie Lys Phe Tyr Gin aly Lys Thir Giy Val Val 



tac 3jn gtt fliin nag t.C!~. tc:t ctt ugi ytt att; ate aac aag atg gLO 
Tyr Asn Val Thr Lys 3sr Ser Val Gly Val lie He Ash. Lys Met Val 



ggt 7= ar aga t.;r ttg graa sag aga Lfcy cLU.^ LLy aga yLL qs.a ul(Lil aLu 
Gly Asn Arg Tyr Deu Glu ly* Arg lien Aan Lfiii Arg Vnl Glu Ilia He 



■lag cac tct aaa tgt agi cae. gas ttt gaa a^ia gtt aag gen: aat 

Lve3 ~.l-a Ger Lys Cys Arg Gin Glu Plio lou Glic Arg val Lys Msi Ai-n 

i;n iQ5 no 

yjL ycL tiey '.yL ^juL gcia fitiii aa^ goc cd<a ggt gtt get gtc cas ttg 

Ma A"!=t T,ys Arg Ala Glu Ala Lya Ala £ln Gl^ Val Ala Val Glx. Leu 

ii? ia-n 125 

ddg ag& caa c = e, ^ct cp.e ?ca aga g^a tdc eg- att gtc tdt act g?.f\ 

Lys Arg liln Pro aIs 01 p Euro Axg Glu fer Artf II & Val Set Thr Glu 

130 133 140 

ggt nan gtt nr.- ^a Fact ht.=» gcit ccTR gtt cca tac gan acc ttc att 

Gly Asn Val Fro Gin Thr Leu Ala PKO Val ?ro Tyr Glu Thr 2he Ha 

145 150 155 150 



<211> 16C 

t212> PET 

^yl3^ Line eharomy ceo ccrcvi.-jlac 

■SUDDS' 206 



WO 



KiLL Gly LyU Stir HH -5 Kly 'l-yr >.mg fie- Arg ThT Arg Tyr tfet. Pfce (Jin 
■I 'j 10 IE 

Arg £sp Fhe Arg nyc Hie ely Ala Val Hi a Meb Ser Thr Tyr Leu Lya 

20 25 35 



He Tyr Lyid Viiil Gly Atfj He Val Aep He Lys Ala flan Gly Se.r ^l.e 

35 40 . 45 

C-lll Lys Gly MiaL Pro His Lya Phe Ty- Gin Gly Lyy Tin- Oj.y Val Val 

55 55 GO 



Tyr A<aii Vsl Tbr- Lye Ssr Sei Val Sly Val lis He Asn Lys Wet Val 

65 7C 75 SO 

fJlir Asn. Arg Tyr Leu J..VS Aug Leu Leu kl'i) ! /<±l Glu His> lit 

AS 90 9 = 

Try.-? His oer hys oys A-re rain £lu ehs LSu Glu iiirrj Val Lys Ala /ieli 

10D 115 1X0 

Ala Ala Lya Arg Ala dlu Ala Lys Ala Gin Gly Val Ala Val Gin T,ri 

115 12(1 125 

Lyu Art? Gin Pre Albi Glu Piro Artj Glu tier 7trg He Val Her Thr C3lu 

13 C 135 1.4 [* 



Gly Asr. V=l Pro Girl Thx Lau Ala Pro Val Pitd Tyr Glu Thr Pl;e He 
145 150 155 163 



<21L> 173 7 
*2±3> DMA 



<221> CPS 

<222> (lj - , fl73-?l 

<400v 209 

atg tea att cag get ttb gto ttt tge cgt aaa ggt tea ait ttg get 4G 

Met 5bjl- lie Sl/i Ala Pha Val flhfl £ys Gly Lys Gly Ser Asn Leu Ala 
15 ID 15 

ccc ttc ace cag cci gnt ttt ~ca ?te c&a asg cag aac aaa g£<~- agt 96 

Pro Phe Tlir Gin Pro Asp Phs Pno Phe Gin *hr Gin Aan Lys Asp Ear 
20 2.5 3D 

aca get gec e-~g age ggt gai: Pia.Fi cfct E.at gag ttg gtc aot age gstj 144 

liir aJp. Ala Thr seir "ly Asp Lys Leu i\En (JH-j i^u vh": Awn Ala 

35 40 <fc$ 

C*<? <3<i*. VCR act gtn aha sat gag hhn atg rai cah tea acg cyu LlCj 1 = 2 

l&u Xsp Ser Thr Val lie Asa Glu. Ph* Met Gin Ti.1.3 rier- Thr P.nrg Leu. 
50 5 5 &!) 

cut; aag t^L. <jLL Ltg cc;c £to ggt aat aga cct atg a^t g^a tac gtc 240 

Pirn Jyp Ala Leu Leu Iid He Gly Ahji Ar^- Pro Met He Glu lyr Val 

G5 n 75 33 

ttg gat ^gg tgt gat cig gca gat ttc aaa gaa ate agt gtg gfcc gca 2aa 

Leu Ajp Trp Cye Asp Glu Ala £st> Ph*i Lys Gltt He Siar Val Val Ala 
65 £0 D5 

ccc gtt gac >iaa ate rjaa tta att gaa agt gga ctg act tng ttt ttg 
EDO Val Asp Glu He Glu Lew He Glu Ser Qly Leu Tlir Ser PLe Lei 

100 ins 

trrn ft?* aga asg i^a.i caa ttf. gaa eea a~a Lac aag gan ^tg tea aat 3&4 

3eL- Lsu Arg Lys Glzi Gin Phe Glu L£-j He Tyr Lys Ala Leu 5cr *iD:i 
115 120 iat> 



tec aac cac o^t cat cac t-t-g c=a gat cct aag aaa att aaL ttc at" 4 

get ash Zls 3er His His Leu (Jin As? Pro Lys Lys He Asn Piis II £ 
130 135 

cct trig aag gcfi ^at tct aci ggr gag tc- ti^g ^aa ga^j ctt tt^ 4 

Pro Ser Lys Ala Ssn Ear- Till- Oly alu. Ser Leu Glil Lys Glu Le^ Leu 
145 1.50 155 160 

cct aga at2 aar. ggc cat ?-.tt gha ah-r? ttg occ tgt eat. ttt gtc aca 5 

Pro A?:g lis Aan Gly Asp Phe Va.1 lie Leu Pro Cya Asp Phs Val Till: 
1&5 170 175 

gat ata cct Ma caa etc ttg gtc gat cias ttt agg cat agg :jLit j _ g.u: 5 

II O Pro Pr^ Gin Val Leu Val Key Gin Phe Arn Asn Axg Asp Asp 
ISO 185 190 

a&L a&a CIS. yea atg net ate tac tot n<±g anc tct tta g=- agt agr. 6 

Asr. Asn Eieu AT 3 Met Tnr He Tyr Tyr Lys iisti tier Leu Asp Ser Her 



at-L' gat aa> jtaci cja cag caa aag caa caa cag caa ttr ttc act 

lis ^isp Lys Lys Gin Gin Gin Lye Gl:i Lye Gin Tin cln Pho Phc Mir 

310 215 220 

qtt ts.t tea g?,a aac caa gac tea gag agg cag cca cita a'_L ttg g^c 

Val Tyr Sar Ola Asn Glu Aap Ser Gl-j Arg Gin Pro lie Leu Leu Asp 
225 "50 235 240 

gtt tat tct ?aa agg gac gte aca aag aca tat eta tap; ate aqa 

val Tyr Sar Glo. Arg Aap Vo.1 Thr Ly3 Thr Lye Tyr Leti Gin lie Aug 

24S 250 2 55 

tat cat tta tta tgg MU to- dco oat tta aca gto -zee; art. aag rr.n 

3e£ His Leu Leii Trp Aan Tyr P^e- Asn Leu Tlur Val tier Thr Lys Leu 

250 2€5 270 

Otg a&:2 tua LLU iiLC Lac LL. tgt tc= ttt giLa. ctt t;jc cag ttg tta 

Leu Aan Ser PLti Ilu Tyr PliE Cya f3f?r Fhp. Glu "f.sn: fiyg <$~\n Leu T.ei.1 

K-.'R -4(1-3 ^'3 5 



aa^ tta gg& cct Caa tsa atg tea aga caa get tea ttc aaa gat cca 912 
Lys Leu Gly Pro Gin Ser Met Ser Jicg Gin Aid eor Phe Lya A3fj Pro 



WO 



300 



tti act gga ai.c caa gaa c=g caa aac cct cct act act gat git gat 960 
?he Thr Gly Aen Gin Gin Gin Gin Asn Ptu Pro TLt Hit Asp Asp Asp 

305 310 3 IF; 32 C- 

gaa g&t cgc aat cat gat gat gac ga~ gat tac aaa. cct tc^ 3;- ace, 10{jS 
Glu AJp A-g Asn His Asp A3f Aap Aay Asp Tyr Lys- Pre Ses Ala Thr 

335 

tct ate cag eet a-cc: tac ttc aaa aaa aag aat sat ate ttg gac 105 6 
Siir lie Gin Fro Tbr Tyr Plie Lys Lys Ly.s Asn Asj> Lau He Lsu Asp 

340 345 350 

cca at a ate tgt aat aaa tea ttg agt aag gtt ttt aga cat eta tct 1104 
Pro lie Asn Cye Abu Lya Sex Leu Set tys Va„ Pile Arc Asp Lra g«r 

355 360 355 

egt cgfc t.r.g tgg csa est teg s-a-H ccg agg gap. era ata ggt att ttt 1152 
Arg Arg s^r Trp fjln I [is ser Lys Pro Arg el 11 Fro Us (Sly IL^ Phs 

370 375 230 

ath tta lira a^n gaa an^ t.t-.g T±n ahn aga gnc aat a?n r.tg ash gr^t 1 SOfl 

Us Leu Fro asn Giu Thr Leu Fhe He Arg Ala a*?r asn Leu Asn Ala 

385 33D 3?5 4(30 

tac a^g gac get aat aga ttt gta eta aag a" a aaa tra caa acg atg 124 f! 

Tyr Met Asp Ala At^. Arg Phe Val Leu Lyti lie Lya Sut Gin. Hir HeL 
4C1H 4.\.t> 4:I.S 

ttc Qcg- aaa ant ata 3ag att eaa tct ge<2 git ate! ggt get gat gdc 12 3iT 

Pbe TTx- Lye Aki He 31b He Glu Ser Alii Ala He Gly Ala Asp Ala 
423 i£5 430 

ata gta gat effi aai tgc! aaa ate tct gsr cat agt aat gte aag atg 1344 
He Val Asp Pro LyH Cys Gin lie 3er Ala Hle S=r Asn Val Ly^ Mst 

tef: gtt etc ggt act aag gee act att ggt tee aga tgt egt gtt gca 13 92 

£er Val Leu Gly TllL- Gla Ala Adn He Gly Eor Atg Gy3 Arg Val Ala 
4E5 4&0 



4Sl/7fii 

ggg tub CLc: tta ttt CCt gga gtr: cat ttt ggt g<lU gaa gt.FS ate ctg 14'tO 

Gly rtsix Ltiu i,eu Pha Fro Gly Val His Leu Gly Asp val He 

455 470 47S 450 

gaa aat tgt att att ggn cat atg gca aaa a-c: yyt tea aag tgt aaa 14 3 3 

Glu Asn Cya He 11= L'^ly ?ro Met Ala Lys lie Gly Ser Lya Cya Lya 
485 490 435 

uLu ago a&L fjt tat ate t-ytj ^Jit tat gtt gtg gag act 153 6 

Leu 3er Aan Cyp Tyr Tie Glu Gly His Tyr Val Val Glu Pro LyH Ann 
EDO 50B 510 

ddU L-J-t aaa yy_ yiin iiua cLy yJ<j iAC gtt ta : ; ttg, yaL ydd y-iL ydy 1534 

?.an Phe Lya Gly Gin Thr T.siz Ala Aen Val Tyr Ltni Asp Gin Asp Pin 
SIS :?20 

gag- gnc gag tta at a tat cjat gat agt gtt ctt get gga gaa agt gaa 1632 

Glu Asp Glu Lsu He lyr Asp Asp &si: Val He Ala. tily Glu Ser Glu 
53C S'lS s-:o 

f.fcc g<^ gaa ga.a. a^t gac agt get- gat aga age? ga-t gaa gat tct gat. l.fTfti) 

He Ala Glu Gl2 Tlir Asp s^r Aap Asp Ary Sir Asp Glu Asp sex Asp 

545 55G 555 560 

gat e.yt gsa tat sec gac gag tac gag tec gaa gat gac gga ttf: t~t '-.j^d 

Aep Ser Glu Tyr Thr Asp Glu Tyr Glu Tyr Glu Asp Asp Gly L=u ?hS 
5*5 570 £75 

y^y cgr. tua 1737 
Gli7 Arg 



<^10> 21t) 

■:an> 57fl 

<212s PET 

<21S^ Saccharomysss cereviaifte- 

<400> 210 



Wet Ber He iiln ftla i>hfc Val Phe i>fs Gly i,yfj Gly &ejr i.eu h 1 a 



WO 



PCT/iTSsncawiisss 



Ptu ?he Thr 31 q Pre Asp Phe Pro Phs Gin Thx Gin hen Lye Asp Ssr 



Tfcr Ala Ala TLr Ser Gly Aep Lya L^u Aim. Glu Lc*u. Val Asn Sur Ala 



Loru Asp Sen Tin Va.1 He Aan Glu Phe Ket Gin His Ser Tta: Arg Lei 



Pro Ly3 Alii Leu 2:eu Pit> Iln Gly Aen Arg Ire Met He G_u Tyr VaL 



Leu flfi-p Tirp llyp App Gin Ma Asp Ph* LY3 Glu lie £*r Val V»l fil*. 



Pro Val fl(3p uiu He Glu Leu He Glu Ser Gly Leu Tir Sai- Phe Leu 

100 105 110 



Ser Leu Arg lvli Gin Glii Plic Cla Leu. He Tyr Lys i.f-u 3pt Apn 

115 12(1 125 



Star Afcn His 3ar Hi a Eia Leu Glzi Asp Pro Lye hyn He Ann Phi XI? 
13 D 13S 14L> 



Pro Ser Lya Ala Asm Ssr Till" Gly Glu Sar Lrai Gin Lye Glu Tszu. Leu 
145 150 155 L€0 



Pro Arg lift Asn Gly Aap Phe Vsl He Leu Pro Cys Asp i>he l/al Thr 
1S5 170 175 



Jisn lit Pre- Pi-o yln Val ieu Val Aep Gin Vhs flrg Asn fcrn Asp ;>±Gp 
ISO IBS 130 



^an Ann T,=u Met '.[hr I'lfi Tyr Tyr Lys Afln fterr T.eii Aft[> FSpt fler 

195 200 25B 



lis Asp Lys Lya din Gin Gin Lya iiln Lye- (ila Gin Gin Phe Phe Thr 
210 215 220 



Val Tyr Ser Glu Ann C-lu Acp Ser Glu R^g Gin Pro lie. Leu Leu Asp 

225 230 235 240 



Val Ty~ Ecr Gin Arg Val Tbr LyC Thr LyU Tyr Lea Silt lis firy 

255. 



!3r HLc *<SU l/SV Trp Agn Tyr Pia Iiszt Leu TLr Val 3er Tlir Lys Leu 

2iSCf 2G? 570 



Leu Asn Ser Phe lie Tyr Phe Cye Sex Fae Gla Lw Cvs &ln Lac Leu 
375 2£)0 2G5 



Lys L=u Gliv Pro Gin Ser Her Set- Ai-g Gin ?.±a. Ser Phe Lys Asp Fro 

590 255 300 



if he 'L'hr t^ly Aan Gin G^n Gin Gin Asn Pro Pro Thr Thr Aep Ace Acp 

305 310 315 320 



Glu A^ip Ar-j ALdn His A&p fisp Asp Asp Asp Tyr Lys Pro £*r Ma TTir 

325 330 335 



Sfer I la Gin Ero Thr Tyr Pfce Lyg Lys Lys Asn Asp Lea Tie Leu Asp 
340 315 350 



WO 



PCT.usiinrja/oiisss 



Fro lie Asn Cy.s Asji jya Ser Leu Ser Lye Val F\<e &t:j Asp Leu Ser 
335 J60 365 



Atg Ai-g 2<=z Trp G-Ln Hia 3fer Lys Pt<? Art] Glu Pro lie Gly He the 
370 375 3S0 



lie Leu. Pro A3n G-lu Tbr Leu E^ie He Arg Ala Asn Asa Leu Asn Ala 
335 3&D 395 4?0 



Kftt Asp Ala apti Arg kT"a van. r.~u ljys He ty* fiex Win Thr He: 

405 410 415) 



rho Tit- Lys asn He Gin il-a c-Li se- Ala Ala He sly Ala Asp Ala 

420 425, iLlrt 



I ltd Val Abjj Pru Lya Cya Gin He Ser Ala Ki<5 Seir Ann Val T.ys M=- 
44u *i5 



B=3_- Ve.L i,=u Gly Tfar uln Ala Asn He C-l^ . •• t Arg Cvs Axg Val Ala 
4?C 455 i60 



Gly Her isu Leu Phe itt^> (Sly Val Elis Lsu Gly Arsp alu Val He LSU 
465 470 475 433 



Glu jflFjn {.!ys :Qe .li.ks G-l.y M.rn Msr. A1h l,y.3 Ha i?ly Her Lyra cy.s Ly.S 
4S5 493 4S5 



Lsu Ser Asn Cys Tyr lis Glu Gly tils TVr Va.1 Val Glu. Pro Lya As:i 
503 505 510 



WO 2fl04/nM39S PCTYUS2M4/01 1 SS8 

AGU Ptie Lyp L?J.y Glu. Thr Le-_1 Ala. ABtl Val Tyr Leu Asp 131 u Asf Glu 
515 520 5^5 



Glu Aap Gil) L4ii] TIr Tyir Asp Aflp Set Val Tie Ala «1y Ft". n Kill 



lie Ala Glu Glu Thr Asp Ssr Acp Aap Arg Scr Asp Glu Asp Her Asp 
545 550 555 5SC- 



Zap Syr Glu Tyr Thr Asp Glu Tyr Glu Tyr Glu Asp Acp Gly Leu Phe 

5*5 570 575 



<210> 211 
<211s. 1531 



SacdhAiroaydes dorirvisiiie 



<321> CDS 

(i) , . tn.sfli) 

atg tec acc ctt ttfc ctg ate gg-a at a esc gag att gag aaa tct caa 

Met ser Thr Leu Phe Leu He Gly He Hlc Glu He Glu Lya Bar Glsi 
15 IP IS 

aca att gta cag ast gaa celc tat ttt gst aga gtg att gag ctt caa 

Thr lie Val Gin Asn GJ" "ia ryr Phu Asp Arg Val lis Glu Leu GIjl 



qat ttg gat tct ntq- citrj qta gca ttg tat aag gac aga gtt teg CCt 
Asp Leu Asp Sar Leu Met Vs.1 Aia Lsu Tyr Lya Asp Arg Val Seir Pro 



WO 
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ttt. CZB. aac gtC 2at a£E ttt qss accj qqc gta tct ata get ctt ta- 1P2 

Phe Pro Asn Val His Asn Fh<a Glu Tar Gly Val Set lie Val Le\i Tyx- 
SO 5S 60 

cac c=:t tsa aas ttt n^a tta tct gtg cga caa fctg g&L ytt eta ttc 24 0 

Asp Pro Ser Lys fhs Uln Leu Ear Val Arg liln Leu Asp Val i,f,i Phe 

€5 7D 75 90 

aag ng.i ttt the COS tct ttc aat att tct gcg at£i gat ci: aca cga iii U 

Lys Art? Phe ?he pjro 3er yhs Asn lie See Ala lie Asp His Tlir Arg 
&S 90 55 

c*g g=ja ntg = cgt ctt gaa tgt gtt gag cgc gaa aat a;rc ate 3 as 

Glu Oil; Asn Lfi Gin Ang Lqu Glu Cys Val Glu Ax"3 Glu Asm Sfet" lie 

103 155 llu 

tgt cgt aat aga at a acg aga ifct aa« car. tgg atg tat :ac cat ca: UiJ4 

Cys Arg Asn Aug ills J.tir ,v?g .He Jftsn Hj.C Tr? Met Tyr His His His 

:i:i* iuci 12E= 

biL ysiL tiuL 'j'jj yiiL yyfc att sac aaa aac ag^ tat ggt c.ct gta aa- 4.3 2 

Asp A=rp Thr =rn Anp «1y Ann T,ys fton Ser Tyr Cly tfhr Val A3n 

nc 13:- 140 

rivet aat tst gtc ccc act caa gca tgt g&a gc<> Liac uiit liu.u Lict tte. 4£0 

Gly Asr. Eer Val Pro Tlir Gin Ala Cys Glu. Al* Aau lie Tyr ftp Leu 
145 150 

tts thg cat Ttg a^r g*t tec ?,ag gca caa cat tta cga iag gca tea 52 s 

Leu Ltu His L=-i Asn Asp Sar Lys Ala. Gin. -fis Leu Ac^ Lye Ala £<3r 

ies 170 175 

gtg c^a agg eta att cgc aac site rjag itt atg tct tut tbg tea ga^ tiV!? 

Val Pro Arg LbJl lis Arg Asn lie Glu Phe Met Ser File Leu Ser Acp 

1S5 135 190 

cca ata gac aaa att UcL tad y^iy yya Luu cilL t^L tyy aat: E±t nta 

Pro IL<5 Glu Ly3 I la Gcr till Glu f£l.y fier "F.i S Tyr TTp Afiti lie li^U 
1E-5 iDO 



tea iict tsg gai ttt bgt get tta tea tta aa^ act caa gaa ttg att 



S72 



WO 2IM4.W2398 PCT.TJSi20rj4/fll 1 SS8 

4S7/7fi2 

Ser TLl Trp Asp pin?. Cys Ala L?.U Psr LCU Ecr Th!_- <3ln 3 n U T,b\i Tic 
21= 220 

tgg t^c ggg tto aug ttt ate dda aay LL;; teL aay yaL g£5. aaa yLa 7,1 Q 

Trp Cys Sly Pho TjiK Lcu lie Lys Lya Lhu fier 7,ys £sp Ala Lya Va.l. 

225 23Q 235 'JAM 

etc att goa g^.t aaL nay L La ct« eta eta eta ttt act LLa. gaa tea 7-36 

L^a 11^ Ala Aep Asn Lys Leu Leu Leu Leu Leu Fhe Tbr L3U (ilu Ssr 
245 250 255 

tec tat cat Ma gtt aac aaa ttt ea-j aat. ttt agy tat gsju al_u gat a 16 

Sex.- Tyi: Hia Sin Val Ami L/h Phe His hsn Phe Arg His Ala lie Asp 
f.firi ai?^ n^n 

gtc atg caa gee aca tgg cga tfcg tgt ace tat ctt ctt slbe gat aat 354 

Val Met Glu Ala Til- Trp Leii Cys Thr Tyr Leu Leu Lvu flta Aca 

275 23a 3 as 

™- ghfl aca Ttri ctg tt.g tgt atg get gec ata ggt aa* gat gte 312 

Pro Val. flln Till Leil LiSU Leu Cyss. Mb L Ala. Ala He C-ly HiB Jl£? 7a L 
23!> 39= 300 

ggt cHt, cct ggg act aac aat caa eta ttg trja aac trjt gaa tea qaq Sbo 

(Sly Hi3 Pro aly Th" Asm. Ash GIk. Le-j Leu Cy* 5&n Cys Glu Ser Gl-a 

305 310 315 313 

gt3 gut caa a&L LLu aaa sat gtt: tct ate ttg gag aat ttt eae agg Ifi-flR 

Yiil Ala, C!ln flan PhE T.,ys Asn tfsJ .Hlsr 1= l.eu frill San Phe His Arg 
MA 3 -dP 33 5 

gaa tta. tLL cis^i caa L-tg cLa tea gag cat tgg cct caa ttg eta tct 1Q56 

Glu Lau Phe Gin Gin Leu Leu Ser Glu Die Trp Fro GLn Leu Lou Bc-r 

340 345 350 

atu tuj aaa ntsa aaa ttt rat ttt att tec gag get att atg gec aca 11-D4 

He 3er Lys Lys Lya File A=ip Phe Tie Set 31 U ftla tie Leu Alii Til* 

3SS GfiO 355 

gat atg gca ttg cat tct cag tat gag qat aga =:ta atg cat gaa aac 1LJ2 

Asp Met ilia Leu 1-lis b'er Glii Tyr Qlu Asp Atg Leu Ket Hie G^-a Agn 



WO 
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r.r.a. Litg ana can ate ajet ttg ata tct ^ta att att aaa gat gca gac; 1200 

Fro M«fc T.ys 3lll lie Thr Leu lie 3er Teu He He Lya Ala Ala Asp 
385 350 400 

ata tct a&t £tg &cg aga add ttg tea ata tdA <Jca cgt fcgg gca t£C 124U 

He Ser £an Val Tilt Arg 'llir Leu Ser lie Ala Arg Xrp Ala TyE 
405 410 415 

etc aLt act etc gaa ttt aat gat tg~ get cv.t ttg gal aca ttt C!C t 1 

Leu He Thr Leu g1m pjis Asn Asp cys Ala Leu Leu <j-U Thf Phe His 

120 +25 430 

aaa yut car: cgc crca gaa raa gar: tgh t:tt ggc g^t hm tan flag asf 1^144 

Lya Ala iTH.fi Arg Fro cslu «ln Asp cys vT>e rjly Asp Ser Tyr Lys Asa 

435 443 £45 

gtt gat tct ccg aaa gaa gat ttg gs.a tea azt caa aat att ttg gtg 13 52 

Val Asp St!" Pro Lys Glu Asp Lau Glu Eer He Gin Atm He leu Val 

4 .ill 4 Ms flCvj 

di'J y„d au* ydti O'JL <jdL ysiL iLL dL'j bldel v]cKJ LtlL u'jj UilL ilLL CJtl 144.0 

Aan Val thr Rap Pro Asp Aeti Tla He T.yf! asp wf.s Prn HHfi T.1 e P-o 
4i?!5 170 47^ 43C 

i*c ggt caa ata ttt ttc att sat acg ttt get gaa gta ttt ttc aae 11B8 

Asn <31y eixi He E'h= Pile He &sn Thr Phe Ala Glu Val Phe the Asi- 
4S5 1P0 435 

gr:a tfa agt cas aiS ttc fcrvi qqa tta s=ia tt~ tta agn gpir aat ate I.S'Hn 

Ala Lnu Ser aln. Lye Phe Ser Gly Lea Lys Phe Leu Ser Asp Sai val 

503 5D5 510 

aaa ate aat aaa gsa tac tgg atg aaa cac aag aas cca caa tag 1561 

lys He Asn Ly.3 Slu Tyr :i'rp Ket Lys His Lys Lys Pro Gin 

515 520 525 



<210> 212 

<ail> 526 

<raia> PRT 

■ : a i a v- saschavomyces ce.vevisiae 



WO 



w>mt 



Met Spi Thr Leu ?he Le-J lie Oly He Hi 3 Glu He C-lu. Lys Ser i31:i 



TOr He val alba Asn Glu Kia Tvl- Ph^ Asp Arg val He GLu Ltu gIji 



Asp T,rii ftpp J.eu Met Val Alii Leu Tyir Lys Asp Arg Va'^. Ser Pro 



PLC Fro Agn Val His Smn Phe Slu I'lrr Sly Val Ser He Val Leu Tyi: 



Aap P1-5 Ser Lys Fhe c-ln Leu sar val Arq Glu Leu Asr 'js.i j.em phs 



i^ys Arg Pile Flic Pro Sir ?hc Asn Hg Ser Ala lis' p„?p ni* Thr Arg 



ft Hi frlu Asn Leu Gin Arg L=u Glu Cys Val Slu ftrg Glu Aail 3tr I la 
100 10s 110 



CyB Arg Ssq Arg lie Thr Anq He Asli His Trp Met Tyr Hifi Hi si flits 
115 120 t25 



Asp A£t> Thr Pro Aap Gly He A.C-T-. Lys ASH .Ser Tyr 3iy Thr Val Asn 
13 El 1.J.1S 140 



(Sly Aan Ear Val Pro Tlir" Gin Ala Cye filu Al ^ Aon He Tyr Thr ZjCti 
145 1&0 lf,U 



WO 
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Leu Leu His Leu Asn Asp E-er Ly& Ala Gin Hie- Leu ikrg JJys Ala Ssr 
165 170 175 

Wil l^ro Arg Leu Iltj Arg ASjI He Glu Phe Mel Stir Phe Leu S=r Aiiy 
1BQ 135 1 90 

rro lie Glu Lye lie Ser 3ln G1t2 Gly Ser His Tyr Trp Abe. He ^eu 

lyb 205 



iEor Tlir Trp Asp Pile Cya Ala _.eu Ser Leu Sei Thr GIel Glu Leu He 
210 21? 220 



Trp- r.y& (VI y PFe Thr "i5u lie Ly3 J^ys Leu Ser hys Asp Ala by ,3 Val 

225 230 235 240 



Leu He Jila Jiep nan. l»y& Leu Leu Leu Leu L-su Phe Thr L=su Glu scr 

245 250 255 



Sel- Tyr HI a <21u Vul Aea Lys Phe His Aan Phe Arg Hi a Ala He Aap 
2SD 26? 270 

Val Ma- Gin Ale. Thr Trp Arg Leu Cy3 Thr Tyr Lau Leu Lya Asp Asn 
2*?& 280 £85 

fro Val Gin Thr Leu Leu L=-j Cys Met Ala Ala He Gly His Asp Val 

£90 295 500 

fily His Pro Gly Thr Aidii Aan Gin T.,en Lrai CLys Aan Cya ffil.ii Scr Gl-.i 
:;<I5 .VI 0 'US iSM 



Val Ala Gin Jisn Phe Lya .1c:i Val Ser He Leu Glu fien tlie Hie; arg 



WO 

325 



330 
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335 



Glu LiU Pl.^j Gin Gin Lql Leu Etr Glu His Tin-p F£u Gin Leu Ltu Sf.L 
340 .14 S 3 = r> 



Ila Sar Lye Lyss Lye Fbe Asp Phe ils Ser Glu Ala, Jle Leu Ala Thr 
aiiS 363 365 



Asp HSi, Ala. LiU Hits S&r GLn Tyr Glu Asp Ary Leu Hat Hip Glu ftcn 
370 375 330 



Pro ftet Lys Sin He Thr Leu lie Ser Leu lie He Lys Ala Ala Aap 
305 390 395 400 



He Ser Asn val Thr sag Tjar L£u set lis Ala. Arg Trp Ala Ty-j; 

105 .110 415 



LW.I lit Thr Lea Glu Phe Asn Asp Cya Ala L^u L^U iilv Thr Vhe His 
410 425 4i0 



Lye i"Ja Hi a Arg Pre Glu Gin Ae-,p Cyc Pfe Gly Asp £cr Tyr lyc AGn 
■V.-J5 44!? 445 



Val Aep Ser Pro Lye Glu Asp Leu Glu Ser He Gin Aim He Leu val 
4DD 455 460 



Asn val Thr Asp Pro S^rp Asp lie lis Lys Asp His Pro His Ha Pro 
4^5 4 70 475 4 B0 



Asn lily Gin He the Phe- He Asm Thr Phe Ala Glu Val Fhft Fhft Asn 
435 4?0 495 
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Alii Leu Six- 07 n r.yB <i=:r Cly LQu Lys l.eu £er Asp /^H 

'jOU Sfl.S 510 



Lys lie ?jsii Lys 3lu Tyr Trp Met Lye His Lya Lys Fro Gin 
51G 520 525 



*210? 213 
^-212> USA 



-:221? CDS 
<400j- 213 

atg gca ggt dafc tea cs.c <=gg t.ca tea tta 531 a»c cgs. cao aaa tct 

M=t Ala Gly His Sex Hi& &rg Ssl- Sear Leu Lys Asn Gly Hiy Li^ om- 



t*« Earif= t-.rc; sas rtst: gch tct spa gg- get ttg aaa aga tra tec aag 

TyT U-/S Ser Lys HIS Alf: 3er M'S Uly Al£ L5u Lya Arg Leu. Tyr Lys 



cjgg aaa. gtg gaa aid gaa ciec gtg gge, act ggc aaa aaa <jixci aua una 
Gly Lyfl Val Glii Lya Gin ?ro val Gly T^hr Gly Lys Pro App r.yn flln 



gLL tea iiUa LLg <J;ia tgl ueiei eiUC iiiiy yui; uuti ceiei tfca. agg gec caa 
Val 8 err Iiys Leu Gin Ary -'ye. Abi; Lya Ala Lyp Gin l'.=u Arg Ala 313 



sgg ate ttg gat tec att gasi aac agg aaa tta etc gaa gga aaa aat 
Arg He Leu. Asp Sou Ila Slu Asn Aig Lya Leu Pile Glu Gly Lys ftsa 



ggtf get flee aaa ate att act att cjt- c^g tta gtg aat gat tta gac 'AW 
Gly Ala Ala Lys He He Thr lie l/al Pro Leu Val fl.su Asp LOU ASJ) 
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95 



□ ca t'ig gac ah- ntt tac aag eta tta f:ag l-.-gT gc« gat gat gaa ejeja 33 S 
its Leu Asp llo Lftn Tyx lys Leu Leu Lye Cv-s Xiz. Asp A(3p Glu Gl}> 

130 105 110 

u-c stg gtg nag gaa gta gac tea aaa d^t ats. ttt aat gtt cat ata. 3Si 

as Met val Gin Glu Val Aep Ser Lys tog He PUe Acq Val Eia He 

115 120 12E 

d^y ciay L"_L tiay ^.gti aat ctt aaa ate a.ta att cca gac; atg aoc aat 4!iJ 

T.yR I, yp Phe l.ys £er ASH Leu Lys He lie He Pro Asp Ket Tlir AtUl 

130 13 S 14 C 

ttt ttg aac att tta gat tgc get aaa gfca g-na gsc ttt gtt £tg ttt 43 D 

rha Lsu Aan lie T .eu Asp Cys Ala Lys Val Ala As;^ Phe Val Va'l ?lie 

145 1GQ 135 100 

yyg L-tc agt ggt gtc vaa gaa gtc gat gaa gaa ttt ggt gag rag =l-.--. 'j Hi) 

(rly Lsu s^r sly val Gin Glu val Aap Glu dir. vtie (My cjiu Gin He 

lb5 170 175 

ate cgt gcg fc~a g=a eta caa. ggL eiLL u^t tea r.at a±n ggt ghn = -a 576 

lie ^rg ala Leu Clu Leu Qln Cly He Ala rs<vc Tyr Tie (51y Val II* 

130 :ir:. L . 190 

age aac etc Cca gaa gtc a&t ^srj aaa ~tc can ttg gat gtc €24 

S^r Asn Leu Set Ala Val His Glu Lys Glu LyiJ File Gin Lau Asp Val 

^55 200 205 

aag Cta tec t~a gaa agt tat tz^ sag cac ttt ttc cca ftgt gaft gia £72 

Lvs Gin Sei Leu Glu 3er Tyx Phe Lys Eis Plus ?hs Prj Ear C-Zv. Glu 

210 215 220 

cgt gtt tat Hit ttg gai aaa aac r:t:a gac gc-t tea aar; gtc ttg *ga 720 

Arg Val ; l.yr Ann Leu Glu f.yg Aen Ger Asp Ala L«u Auu Val leu Arg 

230 23B nio 

men LLg Lt-u nay aircj L'Li uta aga tea ate aat tgg aga gaa aat aga 7Sfi 

Thr Leu ^yE Gin Arg Leu Pro Arg Ser He Aon Trp Arg Asp ASn Anq 

245 ^Sft 'A'55 



WO PCT.TJSi20rj4/fll 1 SS8 

ggt tac gta 9Llj get g;=.t: ttt gtt gat ttc gtt gaa arc tnt ecu gat 3LS 

Gly Tyr Vil Vtil Ma Asp p>ip. val Anp ^Tie Val i3lu 'In fietr Pro Asp 

Mr) '-('5 270 

tcL cjcfL LJ't ctg gta att gag ggg sec gtc cgt ggt att ggc ttc aic Sfi^. 

Ser Gly Aep Leu Val Zle 3lu Gly Hi" V&l Arq Cily lie Gly Fie Aan 

275 2B0 255 

gec aat aga ctg gtc cat att cat gat im hhU gat: ttc: tiaa <iLg ait 912 

Ala ASJ1 Aig Leu Val Bin lie Pro Asp ?he Gly App Fhe Gin Let. Ann 

250 235 300 

sag ata g=.a saa ate agt gaa tot teg oa.q ddi ayy cidti iiLd. ii=±y 96 0 

Lys He Glu Lys lie Sax- Slu £m 5e_- Gin Tyr. n.rg T.yf: lis lie T,yp 

305 310 .:n'i 320 

gaa aaa get aci gat agt Ctg age fcta gng ctg gat tta caa aca g-t IOCS 

Slu Lyii Ala Thr Asp 3ei' Leu ier Leu Glu Leu Acp Leu Gin Thr Val 
32S 330 335 

ttd giia igt aab atp aat: ag=? cat Etrh 7tg gs^ gaa tat g<X! t OA 9aa 105 S 

PAs Sin. San Asn Ifet 7»sn Arg Asp Lej A£it> '3flu 7y± Ala p£i> (III'. 

340 34S 350 

?0jc aeg £)■?.!* gat: tgp t.-a gat tat g?.? gag gat ttt gag tae jac ggt 11C4 

r-1 y T'.t: Glu Trjp Str Asp Tjt ASji Glu Abt> Pie £lu Tyr Asp Gly 

3 GG 360 3S5 

ttg aca sec gcg aga t^c gac <z-h<i cat ggc ttj t Ly lwu ggg ngg grm 11.H2 

Leu Tjr Thr Ala Arg Tyr Asp Asp- Hi:? Glv Ph* T.,f=n Ptto Gly Srg Gin 
370 iwi yyo 

caa aca tea aaa aag goy yen ^Lfc cut tiuy gga act tct gac tat caa 

ilil Til- ££n- LyS Lya Ala Ala Val Pro Lyp Gly 'Itrr *T Asp Tyr Glu 
335 390 400 

gcg aag tgg tac ttg gat gac c?tc att g^ic gca iait gag gaa gaa gag 19.4% 

Ala. Lys Trp Tyr Leu Asp Asp Vitl lie Asp Ala Apn Gla Glu (Slu Glu 
■105 -Q10 415 

ge?a gaa acq acs aat gga aaq qat gacr aca atq atg qaa att gat gat li29i 

Ala Glu Gin Ttor Aan Gly Lye Asp Glu 'llic «et Met aid ilo Asp Asp 
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gaa atg atg gtg gag C aa gas aat gai gag gta g=a a9 u uai; gaa gay 1?44 
□lu Met Met Val Glu Gin Aep Asn Glu Glu Val Ala Gly Asp Gf.u Glu 
435 440 4iijl 

L^t r.jLiu aha gag gat «.&t gaa gga t-tt gaf. gag ctt tcra CSC gaa gaa 1392 
Tyr 4<?p He Glu Aep Aon Glu Sly Plus Glu Glu Leu ser fro Glu Glu 

450 455 

gai g^i uyL c^a c^g agq gaa ttt aga cat atg gaa aag gag gac tint* 1440 

filn flln ^rg yin L=u Arg Gij Pte Arg Asp list Glu. Lye Glu J\cp Arg 

4GE 470 475 45 0 

gag tts ccc gat gag ate gaa eta gag ccc agt gaa tct gec ate gan. I4a& 

□lu Pho Pari* A&p GLu He Glu Let: Glu Pro Glu Ser Aid I ltd Gl<: 

4B5 430 455 

cyL ttg aaa agg tat ag* ggi ttg aac ttH tPC aa= ttjt gat tgg 153(5 

Aug Leu Lys Tyr Aot Gly T,=-,i i-yg Asn Leu Tyr Ain Qyp Aep r IVp 

500 505 F5X0 

daa gtt gat gaa aag gsie dc!a tea t.r.i nna geg gas tgg acid Cgt eta liiiEJ4 

Gin Tal Aup Glu Lv3 Aap Pro !5f>r Ser Pi"C Ala Glu Trp Lye Al'g Leu 
5_5 !>20 525 

tta agg att ggc 7 a at tad aaa a<hc act aasi aa.c aga tin ata aas gaa 1622 

lusu Arg He Gly Asn Tyr hys Asn TLx Lye Asn Aug lift .;: LVD Glu 
5J0 535 ?4P 

acc aaq rina gca cag gec att gen gat gat ^gt afc- agg atg LL'J 16B0 

Thr Lys Asn CU-a a: a Gin Ala Ha Ala Gly itep Arg He Arg Met Pile 
550 555 5rtfJ 

ate? agg ttt CTct aag ttt ^tg cr.t gaa aan att caa cyat ect aaa <jaa 172a 

He Arg MhR "ro Lys Fne Leu Leti Glu Lys He Gin Asp Pro Lys Gin 
565 570 575 



eta tta ttt y^t gtc fcac gga tta eta ctt ca.h gaa can aat- gag 

LiiQ. Leu Pie Ala Val Tyr ply L=U Leu Leu I£ig Glu nis Lys Asn Ala 
BSC 5^5 590 



1776 
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gta qtc aac ttc tct CtA caa ajga tc;g gaa caa. tat cjac r.aa cct gtg 1b; 
Val Val Asn the lier Lau (He Arg Trp (.-In Gin "il's Aip Lys Prs Val 
595 eoo £i5 

r:r:t t:nt rac gag C"t etc gts gt"a T.p.n tat! ggt C r -t- aga aga tar: =jnt I >'H 

FlL> Set Gin Glu Pro lie Y£il Val Gin "yr Gly Val Arg Arg Tyr Thr 
filC filE fi"0 

att caa cat sta f.tt cac gga tut aae agh rtst ai: aat gtt cac 1?; 

lie Gin Pro Leu yhe fler Glii Gly tier Asn £er Frc Asn Asn Val His 
£25 630 535 64U 

aag tat gaa £gg ttt ctg cat cca gat aaa gta tea gt~ gec aca tgt IS! 
Lys Tyr Glu Arg Phe Lfi His Pro Asp Thr Val £er Val Ala Thr Cys 
645 650 655 

ctt gzt ccc gta gat ttc acc cag tea cct gca att ttt ttc aag cca HO: 
lis Ala ?ro Val Asp Phe Thr Gin fier i?ro Air. lie Flae Che Lys Pro 
66 D 6 55 670 

tea c^a sea gat gec aaa aat att gaa ttg att ggt cac: ggt aca ttc 20' 
eer Pro Thr agt> Ala Ly- Asn 1I5 Glu Lei: He Gly Kis Gly Thr Phs 

675 580 Sfi5 

ctg aai: gca gac ;at tea aga a~ca tta gca aag aga goc att ttg s.cc 21: 
Lau Aan Ala Aaj? His Sai" Arg 11= Leu. Alo Lys Arg Ala He Luu Thr 
690 7C0 

ggt cat cca tto aga etc cad aaa act gtg gtt act gta cgt tac atg 2l< 
Gly Hi a Pro Phs Arg Phe His Lys Thr V*.l Val Tlir Val Arg Tyr Met 
705 710 715 720 

ttt ttc aga dca gD.a 0at gtg Jaa tgg ttc aag tdt ate Cda ctg ztd 22 
Plie Pi-.e Arg Ftto ^lu Asp Val £3.u Trp ?he Lva Ser He Pro Leu Phe 
7S5 730 735 

at:c aaa tt:a gyfc ayg Lea g<jt ttt att iaa yaa ayL LLg ggt iiLjg Ua.. 22. 
Thr Lya .lev ''Sly Arg S^r Gly Phe. lis Lya Glu 3p.r Ltti Gly Thr Hia 

740 7*^i 7:^0 



ggt tat ttc aag get aca btt jat ggt aaa tta fcet gcg cag gst gtt 230<1 
Gly Tyt Phs Jjye Ma Zia Phe 31y Lye Leu Set Tila Gin Acp Val 
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cjhh gr- atg tec tt S tec aaa cgt atg tgn ccc atg <JOL tL£i cct 33Bfl 

Val Ala Mat Ser Leu. Tyr Lys tog Met Tip Pxlj Fire ftsr ^,=u ?ru 

770 775 7R[t 

tgg aat get atg taa 23 67 

Trp Aen Sly Mot 
76 5 



<210?> 211 
<212> P7AT 

<40Q> 214 

Wet Ala Gly Hi3 S£r Eie Arg fifi:r Sftr '■'.en lys iisil Gly His Lys Sc: 



Tyr Eiya Ser Lys His Ala Pfi- T.yr- fily Ala Tj?u Tys Ang LO\l Tyr LyS 



Gly jjye Val CS1« Lye tilu ?ro "Val Gly Tlir Gly hyi£ Fro Asp Lye Gin 



Val SSL- Ly£ Leu Gin Arg LyS Aefl Ly~ Ala Lye Gin Leu Ajto ftlii Gin 



Arg lie Leu Asp ser lie Glu Aeti Aitej Lya Leu Pie Glu Gly Lys Afjjn 



Gly Al£ Ala Lys lie lie Thr life Val Pro Leu Va? Aan Spp Lev. lifip 
85 ?D 55 



?TO T,EJ Asp Tie Leu Tyr Lya Leu Lgu 1-ya GyS Ala A3p Aep GIu Gly 
100 105 Hi) 



11c Met Val Gin Gill Val Aap fiflr TiyFt i-rg .Mr Phs Artn V3l Hi* F " *? 

:in.s 12D 125 



*jyB Lys Phs Lye tier ten Leu Lys Zla He He Pro Asp Met Thr A^n 
1.3 0 13 5 14.0 



?ht= Leu Abu He Leu Asp Cye Ma Lyn Val Ala AGp Phe Val Val rhe 

14R ISO 155 160 



Gly Leu Ser 31 y Val Gin Qlu Val Asp <3lu 21 u Phc Gly Glu Gin Tift 
165 170 IVS 



lit Ala Leu Glu Leu Gin Gly lis &lc\ Sez Tyi" He Sly V£l lie 

ISO 135 193 



Ser Asn Leu Sei; Ala Val Hie Ota L-ys Glu Lyra ?hs Gin Lsu Asp Val 
195 200 215 



i.yp Gin Filer Lew tilu Ser Tyr Phe L-ys His Phe Phu Pro 3ei: Glu Glu 

^1.fJ 215 220 



Arg Val Tyr Acq Leu Glu Lyc Aca Hot Aap Ala Leu Asn Val Leu Arg 

225 230 235 lA'i 



Thr Leu C^ys Glu Arg Leu Pro Arg ser lit Asa Ttp Axy Aep Abu Arg 

245 250 ASS 



Gly Tyr Val Vai Ala Asp Phe Val Asp Pile Val Glu Tbr Ser Pro Asp 
3G0 265 £70 



WO 



y«?r f.*Jy Asp Let Val I.Le Glu Gly T.ir Val Aug Sly lie Gly PJie Asp. 
275 280 225 



A_^a A&n Arq leu Val Hi.3 lie fro Asp ?ha Gly A^a Plja Gin Leu Aan 
2&0 295 330 



Lys lis Glu lys 5£t Glu 3*r Bfeu Gin Lys Arg Lys ils lie Lyis 

2C5 315 320 



[■i n hys Ala Thr Asp aer lieu Zex Leu. Qlu Leu Asp Leu Gin nu" Val 

325 330 335 



PhS Glu Set A&n Hsu As^ Atj Aep 'LliE j?B iiSJJ Glu Tyr Ali Pro Clu 



Gly Thr Glu Asp T.rp flpi- fcnp ~yr &r,p GIUl A/srp Phr? Glu Tyr flap Gly 
1.5.5 3CG 3*5 



Leu Thr Thr Ala Arg Tyr Asp Asp Hit Gly Piit L(-j Pra Gly Arrg Glu 
370 375 :^f! 



«2n Thr ser Lys Lys Ala Ala Val Pud Lyg Gly Tlix Ser Asp ?yr Glu 
3S5 335 395 40a 



Affi Uy? T:<p Tyr LOU Aep Asp Val lie Asp Al~ Ae^i Gl'J GLu Git: Glu. 

405 410 4iE 



Ala. Glu Gin Thr Ajsn Oly Lys Asp Glu Thr Mpfc Mfih GTn rl<? asp ^sp 
420 425 43 0 



Gill M=t Ms';; VliI 3Hi C-ln Asp Asm Gl.u Glu Val Ma Gly Asp Glu Glu 
435 440 445 



Tyn- Asp lie Glu ZiGp Ase. Glu G_y Phe Glu Glu Lei: fier kh-o Glu G1m 
■150 455 45rj 



Glu Glu Arg Gin Leu Arg Glu PLe Ary Aau Met Glu Lya Glu Asp P.rg 
465 470 475 ay^ 



Glu Pae Pro j"S3) Glu Il*> Glu Leu Glu Pjlu Seir Glu fi3r Ala lis Glu. 



Arg Leu D^S Arg Tyr Arg Gly Leu hye As^ Leu Tyr AUn Cys Asp Trp 
50 3 5!}5 5.1(1 



Gin Val Afjp Glu r,y*! &sp Vro Ser S&z Pto Ala Glu Tcp Ly& 7>xg Lsu 
53.5 520 525 



l n-g il& lily /isii Tyr Lys Hsn Tbi- uym Aan x«r lie lis Lys Glu 
535 540 



Tlir Ly^i ash Glu Ali, Gin Ala He Ala frly Asp Arg lie- Arg Met Phe 

545 S50 51315 560 



lie Arg Pha Fro Lys Phe Leu !>3U Gill Lye lis Oln Asp Pro Lya Gin 
570 5-75 



leu Leu Eh* Ala Val Tyr Sly Leu Ti^U Hi 3 Glu KlS Ly£ A£n Ala 

5B0 5SE EGO 



Val V<a Asn P'nft Hsr J-eu Gin Arg Trp Glu Gin Tyx A&p Lye Pro Val 
5£)5 GvH) 605 
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Fi~n fifi- film fil-j pro lis Val V£ll Olu Tyr Gly Ve.1 A1T3 Arg Tyr Th* 
GIG 515 620 



He Gin Pre Lerj. Phe 3er GIzi Gly 3err Asn £Jer Pro H-sn Asn Yal His 
625 $30 S35 640 



Lys Tyr Glu Arg Phe Leu Ilia Fro Asp Thi" Val ier V&l Ala Thr L-ys 
545 S50 S55 



He Ala Tro Vnl Asp Fha 'llir Gin -5*1- Pre Ala II" Phi- Phe Lya ?ro 
66o 665 670 



Ser Pre Thr aop Ala Ly3 Aan il& olu Leu lie aiy nig aiy Thr The 

S7S 5K(] GB5 



Leu Asn Ala Asp Hia Stir Arg T.Lr L=u 7\!!s T.yr. &rg Ala lie LOU Thr 
S90 r:9^i 700 



Gly 31a Pro Phs Arg Pbe His Ly? Vi'hr VhI Val Thr Va.1 Axg Ty- Met 
705 713 715 7nn 



The The Arg Pro Glu Asp Val Olu Tip Pile Iiyfi 3Gr lis pro Leu Phe 
725 73C- 735 



Thr Lys Sar Gly Arg Sse Gly **he lie Lys Olu 3er Leu Gly Thr Hie 
740 11B 750 



Gly Tyx Phe Lye Ala Thr Phe Add Gly Lys Lsu Set a.1j» 3ln Aap 
75K 760 7£5 



Val Ala Met Ser Leu Tyr hyr, r.rg Met Trp Pzr> Mfit Fro Sc-r Lou Pro 

770 77H 760 



Trp Jujn Gly Met 



■=210? 215 

<:211> 1296 

<212> DNA 

^:213> Saccliai-gmyce^ cerevr.siae 



<221> CDS 

<222;- . . fl23S'l 

-=40Dj- 315 

r.ir.ti gta gts cb5 sat a.gc c-ca gtt teg tct gtt cac aca kcc aar 
t'et v?T VaJ G".n ftsn Ser fro val 5*_- set- val Bid Tim- Aid Abu 



tct g«a egg ggg age aat acc aga aca afcg acg tat aaa ant sag ctt 
£=er Glu £rg <ily tier Acn Thr Ai-g- Thir fcfet Wir Tyr L;& Lev. 



auL g^t Lg<J LLLL gal; yac aLO uta =aa gtt gya gca gaa atg ate atgr 
Thr Vnl C.yx l'h= Aap Aap lie L=u T.yp Val fl-l.y AT a C-1 u Met M3t Met 



taa -:J<«i cag LLi daa aaL oLa c=.a. eta g^t tvt tat etc gtc sac. gpt 
t-ln Gin GIti Leu Lys Asn Val Gin Leu Aep 3er Tyr Leu Val Asn <3ly 



ttc agt caai tct tJag d'tia tiaa tta, ttg saa gag aag gtt aaa tta itt 
Phi? .^fJT" flln 3er Gin Gin LyB Leu ™iyf? (t.I.ij T.yp Val Ly,S "jSU ?lb£ 



cat cjga ntt ttl gat gat tta gig act tct eta eicjc enq acjt tct: tea 
His tily lie Leu Asp /iep Leu. Glu 'llir Ser Leu Ser Gin Ser Ser Ser 
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tat tta gaa act ctt ect gca etc gga aaa gaa aag qaq &&tfi gaa aga 33^ 

Tyi: Leu Glu 'Jlw ieu TLr Ala Lbu Gly Lye Glu. Lys Gin Lye Glu Arg 

100 1.05 1.10 

gao gaa get gsa aaa aag £tgg <jt_-t <ja.a caa gati aat £L<j agg aag gtt 384 

Glu (ilu Ala Hlu Lya L^£ Ary Ala G-J.ii R : r G"l.u A3ii Mat Arg LyG Veil 

115 121} 133 

aga gaa east gaa gaa tta aaa aag <zga caa gaa etc gaa gaa gec fcCC 432 

Are Glu 31n Glu Glu Leu Lys Lys Arg Glu Glu Leu (ilu Glu Ale. £er 

13 0 135 1-10 

fisfl 0?g cag CC.Zi C^C cag Caa aat tea aaa gaa aaa iai ggc ctt ggt 480 

Glu Gin Gin Qln Leu Gin Gill iisii £er Lys Glu Lys ASJ11 Gly Lriu Gly 

145 150 IBB 1fifl 

tta ais tt.c tec ana aca gca ext. gcg aac aca acg gat g2(? aae ggt 528 

liF'J "lEH t^he Ser '."hr Th:r Ala Puo Ala A3r. Thr TJir Aap Ala Gly 
16E J,70 

tct; aaa gag aat ta.t caa. gaa ctt gg?. tct cct cas. tea tsa ,'.gt cap. .y.'t> 

flpr r-ys flUi A.SQ Syr Gin Glu Leu Gly Cer Isu Gin iier 2er £jer Crlu 

160 its 150 

aca Mi CLL gtig uiLt ctii i..ut get get aat aac ggt gec gca ttt tct C24 

TLr Gin Leu. Glu Asn Ala Awn. Ala ftla Asm Asn Gly Ala Ala Phc Sir 

1SB 7.00 205 

CCC tta ace act act cga ate caa age caj cag gec caa. CJCC teg gat 672 

Fuo Leu TJnr Tlli Ito £tg He Gill 5er Gin Gin Ala Gin Pii> Ecr Aap 

210 215 22Q 

gtci atg ttc aac gat tta aac tct atg gat att teg a.tg ttt tea ggc 720 

Val Met Phe Asa Asp Leu. Aen Sec Met Arjp lie Sor Mat Pliu Sar Gly 

225 230 225 240 

ULL yaL; nyL nut yyt ttt y=it: ten ana gec t-tr. aat gec acg gtg g&C 7£8 

Iri3ll Aap fler Thr fi'y Ptip Asp Set" 'J'hT Ala Fhe fiSIl Ala Thx Val Aep 

H*a 2G0 255 

gaa acc aaa g^c ttt gac cat a^ 1 ^ gac tan ggt aLiu iiiit; tac uat gc= 816 



Glu Tll~ r,yc Gly Pjie Asp Asp Aan Aap JJer Gil.y Asn Astl Tyj:- Aan. Asp 
260 25b 370 

a Ld aal iiLl. tr.f. fcrfc att gaa use aac sta aat aat ftflt a-c aat age 8fc* 

Ha asm J If. Ser 5er r^p fiiu A.^n 3=.v .Lie Ae.-i Asn Asa 11.= Asn S'Sr 

275 260 2S5 

acc aag aac ggo aag gat aac aac aac gaa age aa= aaa ant aac aac 

Thr Lye Asn Gly tya Asp Asn Aan Asn S;r A3ii i.ys Asn P.an &.3n 
230 29S 300 

L;yu gdL yaa aag =.at aag aac aac aac gag gac aa^ gag aac aac aac OSD 
Gly Asp Glu Lys Asn Lye Aim Asn Asn Glu Aa^ isn «i u ^^n 

305 310 31o 320 

aac age agt gag aatf aacJ aao is.L aat i-.ah aat aat-. aar aat: aac aan 1 0^ ^ 

ASn Seu' S^r- dlu Lya Asn Asn Aan Aan Asn As"i Asn Asn Aen ft.3GH Asn 
-3D 335 

aat gac gat as 2 aac aac a=-c aac aac aac agt gga aac gac aat 10ES 

Aan Asp Asp Asn Sly &GQ Asn ash ash Acn Aa:i Eor Clly Asn Asp Asn 
34P 343 J! SO 

aac aat acc acz aac aac gac age aat aac aag aac naL tut tiLu h^l 110 4 

A=sn. Asm Tlur Thr Ji=n £sa As;d Asn A in Lv= Asn Aid 5«r lit; TIlt 
35? 360 3<!5 

acc gga aat gat a at gaa aat ftta gtt Aat aat gat ttn cca acq- acc 11E2 

Thr <3ly Asn Asp Asn 3lU Asn 11* Val A£m Asn Asp Ley £rc Thr "thr 
370 3^5 380 

gtt gtt tec aat act gga gat aat? crct cat cca gec 9ac aac crept gap, isifii) 

Val Val Sir Asn PrD Gly Asp Aan Pro Pro ?ro ,ft"l = ftap Aem Cly Glu 

3 35 3£0 4 00 

caa tac ttg aca tta aat gat LLa aau gau ct't aat att gac tgg teg 124 B 

Glu Ty£ L-iU Tin- Leu A*a Asp Pha Asn Asp Lsu Asn He Acp Ti^p inr 
405 4 ID 415 



acc act gga gat aat ggc gaa tta jnc dtc age ggc ttc aat ata tag 
Thr Tiir (31y Asp Aen <31y Glu Leu Asp L&u Ser Gly Plus Asn life 
42E 430 



WO 



*211> 431 
^212> PET 

**-213?- Sacuhlrtnciycea CErevisi^ 

Met Val Val G.ln isT- Ser Pro Vsl Ser &er Vail Kip ThL Ala Asji Phe 



Set Glu Arg Gly 3er Asn Thr Arg Thr Met T-yj Tyr Lys Asn Lys Leu 



'flir val Cys ?he Asp Asp He leu Lys Val Gly Ala Glu mt HaU M«aL 



(sin 3lJl Gin Liu Dye ASH VS.1 -3ln Lsu. Asp 9ex Tlt lieu Val Asn 51" 



Elia 5a" Gin S&l- Gin Gin Lys Leu Lan Lys r-il.u T.,ys VfhI Lys rai Phf ; 



His GLy lie Le-.i Asp Aep Leu Glu Thr Ser Leu Ser Gin Sez: Ssr 0er 



Tyr Lau Glu Thr Leu Ihr Ala Leu 61 y Lys Glu Lys Glu Lys Glu Arg 
105 105 no 



<ilv. GLu Ala G^u Lys Lys Arg fcla Glu Glu A?n Met Al"c? iye Val 

115 120 125 



Erg (3:.u CIt ^'.i t-<su t.-/o Lys Arg oln CUu Lou Glu Civ Ala Ser 
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C-lu Gin G1.il Glu Lull Gin Gin AjJH 5l^- Lyu <3l\i Lvid Aun Gly L&U C-ly 
145 150 1^ ISC 



LCu A^jl Phe Set Thr Hut ?Ja Pro Ala ABn Tfcr Hir Asp Alu Aan Gly 
1&5 170 1/5 



Seer Lys Glu AkEl Tyr Gin GIll LAu Gly Ser Leu Gin Ssl S&£ Ser Gin 
180 156 ISO 



Snjr Gin lieu Glu Aen Ala Asn Ala Ala Asn Asn Sly Ala Ala fae S-ii- 
2.35 200 205 



Pro Lsu Thr Thr Tin" Aug lie Gin sar ola Gin Ala Glu P:ta s&±- A££ 

210 HIE 220 



Val MS- Phi Asn Asp Leu Asn Sou [-fez Aetj 11= 3ar Met flue Siei- Gly 
225 230 235 240 



Leu Asp Ser Thr Gly Phe Aec SEr Thr Ala Pha flr.n Ztla Thr Val Ar,p 
25D 255 



Gli? Thr Lye Gly Phe Asp Aep Aen Aep Ser Gly Asn Asn Tyr Asn Acp 
2SQ 265 270 



lie Asn He Ser Sex He 51u Asn Asn :ie Asn Asn Asn ll<3 Aan Se; 
375 230 235 



Thr ±,ya Asn Gly Lys Aap Aan Aan Abij Glu tier Asn Lys Asn ASH Aan 
295 235 300 
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Gly Asp GLu Lya Asn T.,ys Ayn £EO. Asn Qlu Asp Aen Glu Acn ^&F. Asn: 
r>(]5 "ill O 315 320 



Asn Scr Ser 3-lu Bye JiSl'i Aan Asn Acn ASH Afla Aan Asn Aan Asn 

32C J3 0 JH'tR 



Asn £sp Asp Ai^l. Gly Aan Asn Asil Aen Asn Asn Ser Gly 3^ fipp Isn 
3 4 3 345 3 5C- 



Asn Asn Thr Thr Asn Asn Asp Ser Asn. Aen Lye Abu Jsn -Ser He Thr 
355 36G 3S5 



r^r Gly Ain At;p Asn Glu Asn lie Val Asij Asa Asp Leu Pro Thr '.Haj: 

J.70 375 3i!Q 



\Ta.'X Val Seu Aan 2iro (Sly Asp Asn Piro Pro Pro ALf. Ji£p A?n fjly M 
aeB 390 395 4CD 



tlu i'yr Leu Utt Ti«" ^pp Pha Ap* Tiep lsu Aan He Asp "rp £er 

410 415 



Thr Thr Gly Asp Asn Gly Glu Leu Asp Leu Ser Gly Ph^ Asn ile 
420 425 4^ 



<U1\)> 217 

1341 
<212> DNA 

<213> aaccharocr.yceB ORTRvi.pH.f ? 



eWlz, CDS 

fl) . - (1341) 



WO 



PCT/iTSsnca/oiisits 



-^400^ 217 

aty ibid. yaa age aaa aaa atg grt .^p.n gat aat tt.3 act. sat ttg etc 40 

Hst t,y^ Glu Ser lys Lys Jfet Ala Lys Aap Asia L<sn Thr Asn l?u Leu 

I G 10 IS 

t.^t cs^ ttg ciac ^t-t caa ttg tct cia gac gag cat tag cag gte gaa 

Ssr Gin. Leu Seii lie tin Lmi Ser Gin Asp Glu £li S=t GJn. Val Glu. 

2C 25 2D 

esq iiicL- L^ti gty aaa Lita tt-g gat tct gga tgt gag aat cca grrg gat 144 

Gin Thr Cyc Yal lys Leu Leu Aap Ser Gly t:y* Glu Asn Pro hi. a Asp 

.5 5 £11 4L> 

gt.a UL u aga uyL Lyu LLa yLdi yet gtfc ate caa cag gac aag tat caa 192 

Yal Pfie Arg A~g Cyn Ti«n Val Ma Vfl He Cln Gin Aap Lya Tyr Gin 

3fl 55 50 

£15(7 get tts cat tat tta £.aa aaa LLC acta eab at;* gat gae ^ag tac 310 

Lye Ala Leu His lyr Leu Lys Lys Fha Ljti Hie Ik J\pp 7\»p T,yb Tyr 

$5 7-3 7!i 50 

crnt cqc aa.p. ttt gcg eta gaa a&a ttg tac att ttc tat aaa ttg aat 288 

Gly Aig Lyi Phe Aid Lau. Glu. Lyp Lau Tyx He ph e Tyr Lyr. Leu & DtL 

3* ?0 35 

atg cca gat gaa ttc aaa ica ttg t.i.c aca g-ea ??tt ate aea gat gat 3!iG 

Met Pro Aap CJlu ?ha Asu Thr Leu 'lyr l2u: Ala He lift Thx Asp Asp 

ICO i[}5 110 

CLU yaL dug yLu eta uhzl ^113 gat ate gag tea Ctt Ega ggt ate Cta 1B4 

LOU Asp Thr Val. T.mi Lys T.yp Jap '1= £1.11 tfer L*U. Atg Gly He Lea 

120 12B 

out ytg iiyn -jut ciia tat tgt tat aaa aat ggg ctg tac caa gaa get 432 

Hie Val Axg Ala Gin Ty~ Cys Tyr Lys £cn Gly Leu Tyr Glu (21 is Ala 

ISO 13? 140 

ttt Aaa ata tat caa eat tta gca agt cac aat gag sag gal; a&& g«iL tBO 

Ffca Lya I la Tyr Gin His L^u 7ila Ser Hie Glu. LyiJ A^u Glz: Aap 

14B 15Q TSS ISP 



WO PCT.TJSi20rj4/fll 1 SS8 

agt f.aa att gan etc tct tgt rinc gan arjrj gtt ccg eta tuu yLt gcg ?2B 
' : er Glr He Glu Leu Eier Cys i-sn Glv Ai-g Val Pro Leu Ser Val Ala 
155 170 

aca. gag tta atg aac aga tci= ccc t.-a gt.- act COt atg gat gaa tot £76 

Glu .f.eu Met A^n Al^ Ser Ere Leu Val Tin- Prq net Asp Glu 3er 

180 1S5 130 

Lcc tac gat tta tta ttc aat gaa tea ttc ate atg gca tec gta gg. 62d 
fifir Tyr p.sp Leu Leu Ihe Asn Gin S-r Phe lis Met Ala Scr Val Ely 
135 2[>0 20E 

titia LiiL yac aag get a~c gaa eta ttc. gaa aan gcq ctt ct<£ gca gec G72 

Tyn Tyr £fjr» Ly9 Ala lie GLu Leu Leu Glu Lys Ala L&U Gin Gly Ala 
210 21S 220 

acg aat gaa gg-j Ltit a&a auc cat att aat ar.t att aaa ttg caa ULa 720 
Thr Asn Glu Gly Tyr ffl.n P.^ Asp _le Asn Thr He L-ys Leu Gin Leu 
335 2?0 23 5 240 

i.Lf=i Ltfc ytt iztci caa atg gtg ggg aa.5. act gci caQ a(jt aaa. gaa ate ft.\H 
Eer PIisj Val Sin Met "Ja2 Gly Lys Thr Ala. -3ln fifer i.y* liUi He 

345 25 0 255- 

tta eap age tfcs. ttg ce.g gaa ctg gas gsi lut cfca ttc tnt tt* Sid 
Leu Lys Gly L.J1 Lcli Gin Glu Leu Lye Ala Asp Ser Fro Phe SS1T DCU 
3bJ 265 270 

5th tgt caa aat aac eta aat (#cfi( ttt gtt gat ttc tct aaa tac aat SG4 
H pi cys 13 In Asn Asn Leu Asn Ala Phe Val Asp Phe S<ar Lys Tyr Aan 

275 230 235 

aca aae ttc aat tts. etg tta agg gaa t.ta sa,- gta gaa aaa eta aao 312 
Thr Aan Phe Aan Leu Leu Leu ftirg Glu. Lac Asn Val Qlu Lys Leu Asn 
250 255 300 

act tl L flat tta caa acc t'tC a<--c cat gaa caa tgg tna ear. att caa 960 
Tin- Phe Aidii Luu Gin Tlix- Phe Thr His (Jlu Sin Trp Sen Asn He flln 

3C-5 /!!0 315 32{1 



ckc aat crta ctt ttc ctg cgt ttg etc sac aa^ gts aaa ^tt tad tct 
Al-h Abu Val Leu Plua Leu Aig Leu ?hc AJil AJn Val Lya He His Bar 



1. fi <":■ R 



WO 



230 



PCT,TJS2ftfja/oiim 

335 



saa g*g tec ctt tta tea aga acg ttc gat asn ^.fic tct aag tta. git loss 
Gin Glu 3er Leu Leu Ser Arg Tlur Phe Asp Lys Tyi: Ser Lyg Leu Val 
31C 345 350 

Cjae Jilt gtt a-2t tttr gaa age ta.C aag acg Cig gci? afl^ aaa ctt taC 1104 

A&p Aen Val Th* Leu Glu Sear Tyi Lys Ttr Gin iV^a Lye Zyc Leu Tyr 

355 360 3SE 

cac cac act aca aaa acc att tta aqt gcja aca gat gga agt acq att 11Z2 
Hie Hia Tliu Tin- Ly* Thr He Leu Sel- Giy Thr Asp Gly Ser Tlir He 
370 37S 3B0 

gga ar.a ttn eta ctg act ate: caa ttg eta ara ata gag aag gaa tgg 
Gly He Let L±u Leu Thr He Gin Leu Leu He lla alu Lys Gl\± Trp 
3B5 399 395 400 

taa aat get eta aga ate gga gaa tta ttt tta act gaa age tsg aaa 1243 
Glu Asai AIla Il«= Artj 11= Gly tilu Lfeii ?h« Ls=\i Asm CJlu ftftr "J'rp Lys; 

4.PB 4'...> 

LUy L'ju LLL <jaa ans. tLe aac gat t<Ja. Uaa gc-j atu yty tgt tau a.t p z 125fi 
flsr flar Ph« Glu Lya Phe Ann Asp Sar Gin Ala lie* Val f!yn Tyr .Tie 

tta ttt aaa tta t=c aag att aag ggs. aga aai aac tec aaa agt gtii 

lau Pbe Glu Leu Tyr Lys Tie Lys Gly itg Asn fisu Ser Lys S^r Val 

435 440 44E 

ctg ctt asa aaa tta ggc tec gtg aga gtc caa ttg age gga aaa ate 1392 
Leu L3U Lya Ly^ Leu Gly Ss-r Val Arg Val Gin Leu £er Gly Lys He 
450 455 4C0 

cna gas pad ata era ttt tgg aaa cac gt^ ggg ttt gaa t-i:a ttg tec 1440 
Glu Glu Asn He Pro Phe Tip Lys His Vftl Gly Phe Glu Lea Leu Sen- 

4SE 470 475 431 

5.tg gg- aat get aaa gaa teg aag ges tta eta aga gag att tea aae 1438 
Mot Cly Ann Ala Tjvb Glu 6r-r Lyo ala Leu Leu flrg Clu He Scr 
-tftH 4Mi> 4t.'t> 



ttt agfc aaa ggo yut gna gat gtc ctt gtt qac aga gtt gzt teg tea 1536 

Fhe ser Lys Gly Aap Ala flep v<n r.ea.T val Asp Arg Val Val 3&r Ser 

snrc goes sio 

gez: tct tLy yaL ^fca gca caa ggt ata gat ctzs gtg ag* gsh att gat i.ESd 

Aap Ser Leu frsp lie Ala Gin Qly Hi Asp i,eu Val Ary Asp He Asp 

515 S2C 525 

att gat aaa tta a£t caa cCl gyL yLy aaa ccc t.a gaa teg tea gca 16>2 

■I'!e Asv> Lys L*U Tie Gizi Lau Gly Val T.y.r; rro Leu Gl-j Ser Seu Ala 
531 535 b40 

ann Tirro. agt aaa aac a^c gca. 9 L L iiyu aaa ytt cas ciag aga iE.a gtt lSfiC 

Lys Aug Set' Lya Atm Thr- Aln Val. Srt T.yr VfiT. cln Lya A^g Lys Val 

545 S50 55.5 550 

tta gag eta a^g aag cicia. aga aag att aaa cgc <Jta gua aaa. ttt tta ±72 fl 

Leu Glu L^u L.vri Lye Lys Arg Lyc He Lye Arc Lsu <Tl.u tys fh;? beu 

570 575 

caa gyt cgd giac acc; ten tta OCt yikl vl-L [jaa '33 terg £tg cca 1776 

Gin &I7/ &Lg Asp Tbn; Sir Lyj lusu Ptu At=jj Fj:x) <3lu Jvrg Trp Leu Pro 

&S0 Bf\F. 53-0 

tea a<ia Cfs.e -c.t a-.t tat agg oca a&s c?ia get gca 1324 

ls.ii i-rg Asp Arg o?r Thr Tjrr 7irg Pro Lye Ly- Lyi Gin Oln GIy Ala 

59 5 tC'O €D5 

aaa. ca^, act caa ggt ggt ytt uty <iac: aaa uaa tea gaa. cag gec act ia72 

Lya Sin Thr din Gly Gly Ala HrI-. 7*=;n >,y;? i.ys tier rslu Gin Ala L=u 

6LC CIS 620 

gac ata tea aaa auu ^99 aag ccc acT gtt aat aaa aag cct tag aac :i.?jifD 

A3JD 11^ Sir Lye LyR (Vly T.yR Pro Thr Val Asti L-ya Lys Pro Lys Asn 

S25 630 635 

aaq aag asg ggs cgt aaEi tag 1941 
Lys Lys Dys Qly Arg Lys 
6-15 



■r210-- 213 



<211> $46 
<212> 

Sarcfrarofiiyees cersyi&iae 

<4oo> 2ie 

Met Lye Glu 3er Lya LyB Met Ala Lys Asp Asn Leu "Chr Aeh Leu T,f=m 
15 10 IE 

Ser Gin L=u Asn lis Gin LSu 3er Uln Aap iiHu His E^er {Jin Val GIj 
20 25 JO 

GLn Thx Cya VsT J ,y=i Leu Leu Asp Ser Gly Cys 31u Asn. ?ro Aid Asp 
3b 40 45 

H i'al Pho Arg Arg Cyg Leu Val Ala V'al lie. (.tIii r-Cn Asp Iiys Tyr Gin 

Lys ALa Leu Hiss Tyr T.ien Lya lyn ' r .y(3 Hig Ilo Asp Asp Lys Tyr 

65 70 75 gp 

Sly AL'rj Lys Phe Aia Leu fclu Lys Leu Tyr He PLe Tyr Lys Leu 7w3n 
35 90 55 

Plst Pro Asp ijlu Fhe ABQ T5ir Lou Ty" Thr Ala lie 11^ Thr Aeip Aty^ 
100 105 11C 

LaU App Thr '/al r.eu TiVS Lys Asp lie Glu Ser I^u Arty <3ly He LOU 
115 120 125 



His Val Arg Ma Gin Tyr Cya Tyr Lys Asm fily T.fiu Tyr u].u Ala 

13 0 13 5 140 



Phe nye lie Tyr Gin His Leu Ala £cr Eis Aan Glu A?.p oT.D Adp 



Ser Gin lie Gl-.i Lsn fler Gys Afm fi.Tn ire val Prn EGr Va?. ^Ta 
165 17Q 175 



Thr Glu Leu Met Am Arg Ber Pro Leu Val Thr Pro Met Acp Glu Scr 
IBD IBS 150 



Ea-r Tyir Aap Leu Leu Phe Aen Glu Ser Phe He Met Ala. Ser Val Gly 

IS? 200 2C5 



Ly& Tyx Asp Ly<3 Aid. Ha Glu Leu Leu Glu Lya A1q Leu Gin Sly AIfi 
210 220 



Tlir Ami Glu Gly Tyr Gin Asd Asp lie Thr lie Ly3 Leu olu Lot 

255 230 235 24!} 



S*=r Phe vad Letj. ©In Msfc V&J, Gly Lys Tin- Ale. Gin Ser Lya 11a lid 
245 250 iSS 



L=u Lyh Gly Le\i Leu Gin GItl Leu Lys Ala Asp a^s: Pro Phe 3er Leu. 

263 265 270 



lie Cye Gin Acn A£-n Leu Acn Ala Phe Val Asp Phe aer i.yp Tyr Asr : 

275 280 205 



Tin- A?ti Phe As:i J!ieu Tjeu Li?"J Arg Glu L=u AsJii VhI Glu Lye Leu Aan 
250 295 30fl 



Thr Phe Asn Ls-j Gin Thr Phe Thr Hie Glu Gin Ttp Ser Asn lie Glu 
305 310 315 320 



WO 



ji.rgf Asn T^l Leu Phe Leu Arg- Leu Ph* ASn Asi* Val Lys lie Die 3sr 

3^5 330 335 



Gin inlu Be. Leu Leu 3er Ar=r iC-ir Kie Asp Lys Tyr 3eT Lyc Le\< Vrl 
340 345 3EO 



Ayp A»n Val Thr Leu Glu S<sr Tyr Lys Thr tin. Ala Lys Uys Leu "yr 
355 3.50 365 



Hla Hi a Thr TJir- :,y 3 'rhr He lou ely Tin- Aep Gly sex rim- 11== 
370 375 380 



Gly lis LOU Let Leu. Thr He Sin l eu r..su He He Glu Lys Glu Trp 



Glli AS11 Ala life Arxj He Gly T.cu The LOU ASU Glu Ger 'lip Lys 

403 410 415 



Ser asr Plus Glu Lye Pfce Asn Asp Sex ijlu Ala He Val Cys Tyr He 
420 12 5 430 



Leu tfha Glu Leu Tyr Lys He Lys Gly Arg Asa asn £er Lyu Stx Vul 

435 440 44=5 



leu he-.i Lys hyp hen fjly Ear Vfcl firg Val Gin Leu Ser Gly LyS H« 
453 455 460 



Gin Glu Asn He ?ro Phe Trp Lya HH.a Vs. I «1y PVie f-Ju Leu lau 3er 
■lf-5 J70 4V5 430 



WO PCTYUS2M4/01 1 SS8 

Mfit flly Apn Ala. Lys i^Lu £er Lya Ala Leu Leu Arg Clu He sar ask. 

4Sb 43D 495 



Scr i.yn FI1y Asp S.1s AHp Vat f^u Val Asp Arg Val Val Ser set 



-rtep Ser Leu Asp lie Ala Gin Cly He Asp j>u VaJ. Ai:g App He Aep 
515 ■ 520 525 



He Aup Lye Leu ile Gin Lsu Gly Val Lya Prft Leu Gin fser Ala 
■5?a 535 54^ 



LycJ Arg Ser L^t- ALin Thr Ala Ssr Lya Val 33.11 T.ys Rrg Lya Val 

545 555 5SQ 



Lfc:i GIll L<su Lys Lys- Ly? Arg Lye Ho Lys Arg Leu Gl'j Lys Phe Leu 

Si>5 E."0 IjV.S 



Gin. 31-- Arc? A&p Thx Ser Lys Leu Pro Asp Pro Gla Ary Try Lsii Prrn 
580 535 390 



Avg A?p Arg Ser Thr Tyr Arg Pro Lys Lys Lys Ola Gin Gly Ala 

5S*5 500 605 



Lye Sin Thr Gin Gly Gly Ala Hot Asn Lys Per G3.it Gin Ala Leu 

610 515 G20 



Asp J J. 3 Ser Lys Lyra Gly Lytf Pro Tlir Val Aen Lyn Lyr r T,yn A.™ 

625 €30 635 640 



Lys Lys Lys Gly Aixj Lys 
645 



WO 



PCT/iTSsnca/oiisss 



«210> 219 

<2:l.1s .^-3 .T 

■ill lis JKft 

■^3I^> SaccLiLDiciyces uaraviaiiie 



<22r>=. 

■£32l> CDS 

-^222 ,~ ■;i>..(542j 

<400> 21:3 

=stg ttc gca act cgc tea ttc tgc eta aga Let tut tta thn ngt r-cg 43 

MoL Plw Ala Thr Arg Ser Pho Cyo Leu Ecr 3er to r,eu Phe Ai_-g Fro 
1 5 .10 15 

30 L ijcL ccia ctg ttg cgc cct gat ggt! eye tct act tta cga tat gtt AG 

Ala a.l.fl IniU Axy Fro Ala <?ly Arg Sor Thr LSU. Axg Asn V=tJ. 

20 25 311 

tgg agr* cgr: r.c:^ att get* acc ncr cat ttg SCC cag dog gay y-L y.at 14 v 

Tro Arg Arg Bar 3 la Ala Tftr C-lu Kis Leu Thr Glu Thr *?].« Ala &.nn 

35 40 4!i 

tct cgt ctt g=- tec rag cgt gtt cgc cgt cca a&t tct cct cat ttg 192 

Ser Ary Lean Ala £e=r- «n n -^rg Val Sis Arg Pro Agn B^x Pro J.is Leu 

50 r, 5 50 

act atu tat cjiiii eyt caa ttg act tgg tat eta. tec agt tta cat cgt. si-n 

Thr 11= Tynr Gin Pro Sin LCU Thr Trp Tyr Lfi iJer yer Zj6U Hife Arg 

tiH 70 75 SO 

ate act ggt tgt gtt gtc gec ggt act tiLt tat get ttc- get atg ggo 2 S3 

Tics Tlr.-c c-ly Hyp Val Val Ala Gly Tiir Lau Tyr Ala Phf? Ala Ket Gly 
65 SO 95 

tat! ttg gt^ get cct etc get gga tac tct ttg gat aea get acc aLL 33 e 

Tyr Leu Val Ala Pro Leu Ala Gly Tyr S<=j; Lsu Asp Thr Ala Thr lie 
100 105 110 

tct ggt ctt g-t cag caa gft eCe ace tgg ate aaa gtt cot get asg 33-1 



Sar Gly Leu He film Gin Val P^no Thr Trp He I.ya Val Pro Ma Lys 
115 -13 5 

ttt gtt att fcct tat ttg act ttc cao att ttt aae yyt att cgt 4: 

Plis Val He Ser Tyr Pro Leu Thr ?he E-lis He Phe Asn Gly He Arg 



cac ttg ate fcgg gat ace acc a^g gag tto. agt eta aag gyL yto tut 

Hi£ leu I Is Tip A;=p Thr Thr Lyy Glu L^u S*^ I,tdu Lye Gly Val Tyr 

145 150 155 160 

cfjt acc nnt tat get qt- ctt gec ctt tsc gtt ttg ace tat gga LaL 

fti-g TOll" Gly ryr Ala Val Dau Alii Lyu Eiir Veil Lull Thr Syr Gly Tyr 



ttt gcg atg art tag 
Plus Ala Met He 



-■:210> 32 0 
<212> PRT 

<213> Caccharowcea : 



Met PJis Ala I'iu; £rg Sec ?he Cys L6U. Sar S^r Str l^u Phe Arg Pro 



Ala Ala Gin Leu Leu Arg Pro Ala Ely Arg S-^r Tlur Lfeu Aig Aau Val 



Tip Arg Arg £er He Ala Thr Qlu Hi;; Lau Tlur Qllri Thr Glu Ala Asu 



Ser ATg r.eu Ala Ser Gin Arg Val Hifl Arg rro Aan Str Pro l-lia -ijsti 
bb b(i 



WO 



PCT/iTSsnca/oiisits 



Tlir He Tyr Glu pto Gin Leu 'L'hir Trp Tyr Den Ser Eer L<su His Axg 
fiR. 70 75 3 5 



He Th^ Oly C^3 Val Val Ala Gly Thr Lc-i Tyr Ala Ije Ala M=t Sly 
fl5 30 &5 



lyt Leu Val Ala Fro leu Ala Gly Tyr fip.r r,eu Ar,p T"ii? Ala Thr 17 e 

100 105 JUC 

Star Sly Leu Ila Gin Gin Val Fin Thr- Trp T1 Ty.^i Val Prn &1 fi T.ya 

115 :!,->[) 12E 



Plia Veil He 3er Vyx Fro Leu Thr Phe His lis Phc Asii CLy Hq Arg 
130 155 Hi) 



His Ijsn IU& Tip A3£ Till Thr Oln L'-i± SiiL- Ltau Lyt> GL^ Vyl Tyr 

145 150 1.55 



krg Til" uly 'JVf Ala Val Leu Ala Leu. Ser Val Leu Tjr Ser Gly Tyr 
ISS IV 0 175 

rao ila Met Us 
100 



■i2I±j. ;>&;> 

■=a:i2;> dna 

■r.2-3> Sacchaxamyees cere-vlsiae 

<2ZLs. CUP, 

■4222:. (1) . . (2U2! 



WO 



51 9/7*1 



PCT/iTSsnca/oiisits 



L ^i-l Tlix ti-o Arg Glu Pro i..ys Lys Aug Tbr Thr Ar* i_yi=j Lys Lys 
gac Ma aaL gec cct sag agg get ttg t-.o; gec fcac at? ttfc ttc c-ct 



qga cm gtc ggc a*y ady LLy yyi_ yay aay i_yy =-ay yet ut<* acg cca 192 

Gly Gin Veil Gly Lya Ly^ Leu Gly Glu T.,ys Trp T.yn Ala Tn-n TCir Tro 

gag gas. ae.^ cc^t c=i. tac gag gec aag gec cag gec gr.t aag aag aya 24C 

Glu Gi-Iu Lys Gin Pxo i'yr dlu Ala Lya Ala '--In Ala Asp L*g Lysj Auy 

55 70 75 fin 

:at oaa toe 35^ aag n »a tta tat aac gec act ttg gec tag 282 

Tyr Glu Ser Glu Uy& <Jl"J I*)U ~yr Asii Aid Tlir Lyu Ala 

■1.213 > EiCcharcMiyceL! LBisvitiiiiB 

[Jet: Val Thr Pro AL'g Glu Pro Lya Lyd Arg Thr Thr Arg Lys Lye Lye 



Aon SHr. Ami Ax^j Asp Us Val Arcj flex t>lu AS11 Pro Asp :tle Tlir file 



Cly -^lJl Vsl (41 y T.vr T,ys T.K11 <-ly 1VS Tip Lys lla i\*U Thr Pro 



Glu (rlii Lya Clu Pro Tyr Clu Ala I.yn Ala ffl n Ala Asp r,ys Lys Arg 



Eyx Glu Ser Glu Lyc Glu Leu Tyr Asil Ala Th* Leu Ala 



<211> 1110 
*?..1.S>i iiHA 

--- 2 1 3 v Saacliaroalyced e srev is i as 



■,■221:, CDS 

atg aat cag age gat ^g^ ^g<3 ttg Ctg gat tta CCi ztg c^ag atct cat 

Pet Gin S^r Ass Ser get 1 Leti Met Asp Le-j Jto L«u Glu lie Mis 
i 5 ac 15 

tta tea tts cfca gag' tan gtg set a.at gac ctt cch g<-:h gtr a.it = aa 

Leu Ser Leu Lsu Ol-j. Tyr Val Pro Aan flin j.,s.-.] Arg Ala Val Asai Isys 



tac t~c tac gt3 ttg cat aac aac agu LaL aay tjaq aag agt ttg gcg 
Tyr Phe Tyr Val Leu Hl~ Atln Hia Ssr Tyr Lys Glu r.yn fio.r It.e*: Ala 



tgg aia get gag g&C aac tat ata tgg gec gtz gtc aaa cat tea tta 
Trp lie Ala Glu Aap Asn Tyr lis "rn £la Val Val Lys Hln St±r Lsu 



WO 



tgt tta tat g!_U aag agt tr.g t|Lin ci^u efcfc cga c&g Cat gcc aq& 240 
Cyc Leu Tyr Vai jjys rfer Leu f^p frn i.pti Aug ^In His Ala Arg GIu 
70 7S SO 

etc ciCt uaa gaa acg aag gaa cca ggt tct aat qtg tea oLg Ugc atg 2£6 
Ilt-i lie Gin G-lu Tin Lys Qlu Fro Gly she Ag-.i val Pru Lea C^-s M-iL 
S5 £0 S5 

act: aaa tac. cLLt' [jca yili Lt't L'jg tat att gtn tac aat gCg ctg caa is; 
Thr LytJ Tyr 11= Ala Asp Ser Trp Tyr lie Val 3yr Asn Ala lieu Gin 
100 105 110 

tat -ct gga aag alia .ill naii iLg gya tgg g^i -1 - a^a tct sioo £i£i£i agt 2 la 

Tyx Fro Sly Ly 3 lit He Asn Met ftly Trp Asp Lys Tyir Thr Lye Sex 
115 12-} 125 

caa gat tea aa.L gyL Let ciat tct acc agt aac tut a at agt. egg ccc 4H2 
Glii Asp Ser Asn Gly Ser Acp SOL" TSlr Eer Asn Ptie Ser Arg PiX' 

13 0 L35 14CI 

flag Qia eichS- *ct ctt at-3 Cfig Lc^ L-y ao*. y-jL LLs. cut gtt aac ~tt 430 
Lys GJiu Arg Thr Leu Mi*L Gin St=r Leu tTtt Ma T.an pi-o val Asn Phfi 

115 150 137- l*iU 

tgg t.,ta =.gg ;=gg aag g&CS g&g crcz aca ccg gta sac gtt tgg LLt tut 523 
'.n-p ser Arg Arg Lys Asp Glu Prj Thr tro Val Asn Val Trp Flit- Ty;r 
1SS 170 17B 

gta aaa aat gsg cac gtt gen =gs tac =.r.a rng a=$ att att acg gaa 5 76 

V.?l Ly3 Aan Ala His Val Ale. Arg 'A'yr He Pro Lys He He Glu 
1B0 1B5 190 

ata ggc ata tgci tat tjgg ccg aag cag arc gtg gca agt gca gga 624 

Tie Gly He Cya Aan Tyr Gly pro f.ya oln Ha Val Ala Ser Ala Gly 
13S 200 ^05 

tat ate aoc gaa ttg ata aca tct gaa gga ata Uau Lg=- y L L liulj c-ta 
Tyr lis Arin Si ii Lau He Ehr fier Glu Gly He Tyr Cyn Va.1 Ann I,fu 
210 2-= 220 

ggi? fa; ctt sec agg eta tag gat gag caa atfc ttt =aa ggc act gga 72 0 



Gly His Leu Fro J\r.q Leu Tyr f^ep GTu Gin He Phe elu (31 y Thr: Gly 



acg aca dat ctt ccc ctg gaa ctg aaa yuL ate gac agg ncii yt.L Lua 

5hr l3w His leu. Pro Leu Glu Leu Lys Ala lie Aap. ?.rg T"i- Asp FIrt 

-AbO 255 

gat qtt tgt ate sat ggt ga'„ LLu gtt cita etc gyt tat gac ttt att 

Asp Vai Cys He Asn Gly Aep Leu VaL ieu Leu Gly Tyr Asp Pho He 
260 2€5 270 

SO?, tat dacj a'za. teg aag csg tgg tta UL-l! ttt aga £iLu yaa liul: gta 

Pro tyr GZn lie Sex Lya P.lu Tup Leu leu Pliii Arg He Gill FT3 VaL 
275 a«n 25 E- 

aat age att gaa gsa f.te ttc aag tat agt gaa tgt tct ttt tea taa 

AStl SCr II q Glu Ala lie Phe 7wi Tyr Ser 31 U Cye Eer ?:ie Set Tyr 
290 295 300 

ij^iy LlL hul' tqg agt rtg g-nc: tgc tta c=.a tct gaa cay aaa att tea 

Gin Plus AT.a Ti-p Le'JI Ala CV£ L9u Glii Sec Glu Gin Lys He Ser 

305 31? 515 32? 

ttt cct aga gar. acg ata at?, ggg ca~ ggt tta cat tad aEi(T ccn tec 

Mh= Pro irg Asp Tlrr lis Ha uly His Ely Leu Fit? Ty~ Zj V & Pjto Ser 

-325 330 Z2B 

aa= ttg ata agsi att LtC gtc Liiu biag sat ccg gaa caa aag ceh gat 

LV3 LOQ l!u Ary He Sh'± Val Tyr I.,y=? BH.p pro Glu Gin Ly.? Gin is? 

ctt ggt caa gaa aLa gca LLy ccv aau tyy aat acc cct tat ctt cga 

LCu Gly Gin Glu He Ala Leu Pro 'Irp Thr Fro Tyr Leu fir^ 

:j.55 "J 60 3GS 

aga Lga 
Arg 



<212> ?IiT 
213 > H a c o h a r o t iiy csg. cei-evisiae 

Met .1sn Gin Ser &cp Sex Ser Leu H^t A&p Leu Pro Lea 3'lu lie His 



Lisu Ear D-3U Leu Qlu Tyr Val Pro Aejtt Qlu Leu Aixj Ala Val Asn Lys 



Tyr Fhe Tyr Val Leu His Asn Kis Her Tyr Lys 3lu Lys Her Leu. Ala 



■rrp lie Ala 3lu Aap Asn Tvx lie Trp Alti Val Val Lys Hiri £ti:r Leu 



L'.'yif? .[..sii ?"fr. Vb.I Ii^ft f,s:r Lsli Asp Pro L?.- ; ; Avg Liln His Ala Arg -Jlu. 



lie lie Gin Clu Thr Lys Qlu Pre Gly Phi; &&n Val Fro Lc:u Cys Met 



Thr Lys Tyr Tl>= Ala. Asp Ser Tip Tyr lis Val Tyr Asn Ala Leu Gin 
100 105 11C 



Tyr ?ro Gly Lys IIej lie Asti Hei Qly Trp Aaj: LyU Tyr Thnr Lys S'ji" 
115 120 125 



Glti As-? Bcr Aan. Cly Scr Aap Eer Thr Bcr Aan PTic A3H Esr Aig Pro 
135 135 140 



Lys Oil! Tixg Thir Leu Met Gin Ser Leu Thr Ala Leu Pro Vial Aen Phe 



WO 
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15 5 



PCT,TJS2ftfja/oiim 

163 



Tjljj E^r Aiy Ax-y T.yj? ft^qj r5H.ii Pra Thr Piu VliI Asti \7al Trp Phe Tyr 
1 Gij ".70 175 



Vsl Lys Asn Ala Hie Val Ala Arg Tyr ^ls Fro Lys lie I la Thir Gl^i 
1B0 isj; i&o 



He GLy lit dye Aen Tyr Sly ?ro Lye Gin He Val Al a Scr Ala dly 

1?5 200 



IV- i- e Glu LflU 111? Thr Str Glu Gly Ily Tyr Cys Vol Asn I.rii 

2io 2 ie aao 



<3ly His Lau Px*s Ar$ L=u Tyx Agr- Glu Gin II© Phe Glu (?ly Oil" L J ly 

225 330 23 5 340 



Tti- Thr HifJ L^u tro i^u Glu keu Ly3 Ala He Asp Arg Till Asp SeU 
£45 7J50 255 



?l^P '-fil Cy.i Us Ann (Sly ?inp Leu Yal Leu Leu Cly Tyr Arjp rlui II; 

2s0 265 2"0 



Pro Tyr Glr. He Ser Lyc Pro Trp Leu I.su Fhe Arg He Glu Frn V<il 
2S3 2£Hi 



Aen Sir Ha Glu Ala He Phe Asn Tyr Stir Glu Cya S&r Phe S^r Tyr 

290 295 300 



(iln Pha Ala Tup Her ^su Ala Cys Leu Gin asir Glu Glu Lys Ho 3er 
ICE 310 315 320 



WO 
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Phs fnj Arg Asp iSir lie ll<* Gly Hig Sly L=u Px<? Tyr Lya Pro See 
325 330 355 



Lys LCI Ila Ang He Phe Val '.fyr T.ys His Fro Glli «ln Lys Gin Asp 
341) 345 350 



Leu Qly Gin Slu TH.h M .a T>GU Pro R&n Trji Ae3ii Thr Pro Tyir Leu Arg 

3ee j£Q abb 



<311s 353 
i^l^i fJN>. 

<fl3aii L'Diz- 

<222s (1) . . '3331 

6L9 Lu = tea r.;is. aha a-.h gat. cgt cca aea cat ga& etc tct 4q=i g<;=i 4& 

Mat-. Bar Hf.r (Tin (-■*$ "l.i e ri^p Arg Pro Lys His i3lu Leru Sec Aug Ala 

15 10 15 

gan tta gag gag. eta gaa caa ttt gaa tta aaa cat ggt cca at.g r.c:- ?i5 

Gin u=u Glu G-lu Leu Clu Glu PLq Glu Phs Lyia Hie Gly Pro Met Bar 

20 25 30 

ctg" ELta sat gat get atg gtg t=,ca itga aca tfCJL 9^ ( J ata. itc tea tta n.4-4 

L=u He Aen Asp Ala Met Val Tli- Alhj Tl:x Pra VaJL He Tie Ser Leu 

35 40 45 

aga aac asr cat aaa ata ata az§ aga gtg aaa get ttc gac agg cat L92 

Arg flsn Asn His Lys Ha He Ala Axg Val Lye Kla the Asp Arg Hi^ 



WO PCTYUS2M4/01 1 SS8 



■gf aat at] gtt t~a gaa aat gt<j aag gag Ctt Lgg aca gag aag iiiiiy 
Cys A&n Met Val Ll:u Glu &:J_l Val LytJ Glu Le*il to Thr Gl'.l Lye T.ys 



ngc aai aa.t gua itt aat egg gaa aqa ttc iSLa ,mgt asa eta ttc tt-.s 
Gly Lye Aan Vul lie Aen Aug Glu Arg Fhe lie Sei: Lyg Leu Phe Leu. 



ags qqt gat tCA gt~ ate gtn gtg tta aaa acc act cfUU ta« 
Arcr Gly Asp Ssr val He Val V&l Leu Lye Thr T?xo Val Glu 
100 105 110 



<211> 110 
<L!12> PUT 

■i213> SaCSharoTnyr:^ ^Rrsvi i.ae 



Met Sar Rfi^r Ftln T1r Tift R.^jp !jxg Pro Lys Blfl GfLu Leu 3er Arg Ala 



Cjlii Lsu (Jlu Glu Leu Glu Slu ?hy Gla Pte Lye Hlb Gly Pro Met Scr 



LiU Ho AS:n A£p Sla Hat Val Thr Arg 'Thr Pre Va2 lib lid Sul Lcu 



Arg Asn Asn His Lys He He Ala Arg Val Lye Ala Ph& AdD Arg Hig 



Cyc A3IL M2t Val LCU Glu Asn Va} T.yR If-eu Trp Thr -3lu Lya Lys 

f5 73 75 30 



G\y Lye Aan 'MJ He ASn Arg C?lu hi?g J?h(? lie Sui: bys Leu Plm Leu 



Ara Gly figp Eer Val lie Val Val Leu hya l"hr Pro Val Glu 
100 105 11C 



<2:U> OKA 

-: 2 1 3 r- S- a c a hi=- r Qmy c s ce^evisiae 



*-220> 
<:i21> CDS 
•=233=. (1).. 



stg aat gst tgg c.rit gag ttc a^t gcr: gcg a-s nag hra t-.sc hgt 
MaL Auii Asp Tro His Glu Ph* Asn Ala Ala He Lys Sk: Tie Tyi- Cy? 



sat gca gaa ggt gac tea age agt af.a atr. eat aga ttg gt.h ggn ttg 
ji.en Al& tfl'j Gjly iisp S&r Ber He He Asia Arg Leu Val 'jly Leu 



fUii iitg atia igo gaa yat Loo aGL ttU SilU gag yCG gtt tta gtt ttg 
Msr. I,y? ilsr Gin J>.f*p Bex Tin: Ph-^ ZIg Glu Ala Viil LCu Val LtJQ 



aat gta Luy aaa gLft gaL aaa caa Lta aga LL : i tta tgg czt 
Lye Glu Asn Val Ser Lye Val Asp Lys Gin Leu Ar^ Phe Leu ?rp Leu 



acr tea set a.tt aat ti:a. tigg ttt tat cjcc: c^Jt ntti u!jL ttLt: Uca rjaa 
Tlir Ser T)Tr Tie Asm Sar Arg Phe Tyr Pro Frc He Piro He Ser Glu 



gee tea ccg ^tt tet tgg la- aaa acc gaa tat tge gca cct ggt act 2S5 
Ala Sar Pro Val tier Trp Asn Lys 'llir Ulu Tyr <Jye Ala b*ro tily 'r?»r 



WO 
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6-aa you eta da a ugg cgt tat cca g 3EJ aga eje- a&3 tta cay ut gaa 

GUI Gin Leu Arg Arcj Ty C Fru Gly Atg fcla Ly5 Leu ^ A&n cll] 

llJ -' IDS n.;o 

gua g SC tat Cjh yg C gg a ata gaa e - a ^ cgfl £ _ t ^ m ^ ^ 
□lu ASQTyr Ser Gly Gly I7.e Slu Gin Cyp Axn A 3 p Val Pro A£y Cys 
115 MG Ifljj 

t=a tta get ejet tcL =za att uuc ctt agg Let aag aSc ttg aat etc 
Bex Leu Val Ala Ser Leu lis *zn L=u Axy Sp.r Lya Asa Leu.iisn L-u 
130 135 iw 

c-ct eta nt.t aaa caa ata tea ten act aaa Lit cac gtrt aaC tta agL 
?ro Lgu He iy S Gin n e Scr Ssr Tlur Ly3 ^ ^ ^ ^ ^ ^ 

v * ^ i €i 

tzt gga Sqc aac aa a Q r.a gtg aca gta 3<tt ar.t ttij, cag &Ly 
Pile Ana Gly set A** ^ -a Arg L*a Val Tin.- Val Asp n a 5ftJ - 6l Xi Il8 
155 170 i7 = 

cot ace Hju gtg gat ago Hun ea? act. tot tta tisg sgt aac g*.t act 
Bit 3*r val Asp Gly Lyc Gin r«u Sen; Lea Lyjs eo= Am Asp Us 
180 "5 „ 0 

teg nac aiu, a tt gga gay c =t gca tt* otg ~tt gtt tot ^ gga „- B 
set AS£, Ly E . H„ 01y alu Tj ^ u ala Lcu ^ Vftl L ^ Qly rf3ir 

195 =oo acs 

t.b tec Kg git ggo tea aat att agt ata g±L DR t tac cgc LL a agt 
Tyr Ssl- Tin- Asp Gly fl-r Aan He Svr lie Asp Thr Ty~ Ary Lr^i ECjc 
210 215 220 

ggc ttc tta cca gag ata aaa C aa gta a a; ag- t£C act tLt gaa u* 
Gly Ehe r,n Pro <31u lis Thr Gin val flea s G1 r ryr ?r 0 Pha g:i. u L ^a 



tta tgg aag Let ca-c aaa tot a^t tta tcjt ct a atg gy get acc 
J.au Lya Skf. Hi* Lye Ser 2Vnn c*S L e « Ms L Gly Ala Sly Thr 

345 2S0 255 

gg G aat cgt tec aat gsc atrr ata ^g cca eta get gag aae rat gat 



WO PCTYUS2M4/01 1 SS8 

Gly ?\sn Arg Aan Asp Met lie Lys TrO L=U Vfll Gig Asn Iti& Aap 
250 2f5 270 

tac tct ata aLL yuLi atn at;a LllL gat tuL ,iyy cLa gta aaa ttg cgs 664 

Tyr Scr I la lift Aap T1 = T'hi: Tyr Asp Sfer Arg T,£=n: Val LVS Let Arg 
27.^ 230 2S5 

gut ucy agy auc teg gca eta aat gtt gaa ate age tat gaa cag tut &ia 

Asp Pre Arg ^sn tier Ala Leu Asa Val Glu Tie 3cr Tyr Gilu irlr: 'Jl'yr 
330 2 55 3 011 

tta aaa aat. tl;o aaa caa i:tt cat -ctt aat tgg aas caa gaa aaa tta 56 D 

La a Lyy flan p;te Lys Gin Leu Tyr Leu Asn Trp Acn Gin Clu Lys Lati 
im? 310 315 jit) 

ttc- aaa cgfc tct cag gta ctt cat ttt egg tae cjaL auL '.ica cgu t=ic- .". ona 

Pile Lye Arg Ear Gin Val Leu Hit; Phc Artj Tyr Asp Thx Ser Arg Ty:- 
32.' 5^0 33<S 

Eat aaa tit tct site gtt go* gat aaa dct tba ttt cac ct<r gta aac Lttb-o 

Aan Lyu Plie Se- He Val Ala Asp Lye Pro Lsu Ffce His LCU Val ASH 
340 34=5 350 

fiat tct aaa gta tea ga^j acq gta tgg tta tCg ^ts -jaa tec cat ttg 1104 

Aat) 3#r Lye TLr GUv Shi; Val Trp Lev. Lsu Leu <31n Sei: tie Liu 
355 3cO 365 

uaa gat gaa jgc age caa gaa aat egg tea gtt- tcs ttt ttg aat gag 1152 
Win Sep Glu sly Her Gin Glu Asia Arg Ee^ Val Sei* Plus L^u Asa Glu 

■.<7C 3 75 330 

gtt ccc gaa tgc at a att tgt cca att. gaa cct cca gta gaa tgc ggt 12.071 

.Ma Fro olu Cys He He Cya Pro He Glu Pro Pro Val Glu Cys Gly 
335 330 ZQV 

ggc- aat cac att gga ett cag ctg gta a.ag ttg aga tta yaL fill gay v. 24 3 

G'Ly Asn His Ho Gly lieu Gin Leu Val Lyt L.su. Ary Leu Asp Ala Glu 
405 410 *15 



^st gag agg tta Titg tat tgt tat tea tea aca aac aaa aat ttc agt 
Thr Glu Arg L&n Leu Tyr Cys Ty* Ser Thr Tlir Asn Aea Asn Rte Ser 
<12Q 125 430 



WO 
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afct noij ict ttc tea. t^tt gtg a&g gaa ata ttft tit caa aga ttn) ana 134-1 

'1? Hip «(»E Fhe S=i- Val Val Lya Gl-j Us Cys Phe Sin a=g Ley Lys 

425 £40 445 

gat aca aaa agt ctt tfc- get: asa gtc ctt ttc tc:t ttt ccit tat. gaa 1332 

Asp Tin Lya Se:r Lsu Phe Ala Lys Val Leu Pile Ear Fhe Pro Tyr gIa 
450 455 450 

at a gag gga aaa. gno tea ttt gat act tgt aat ttt ttt caa E.at c:rg 11(0 

11= Glu Gly Lys Ala Sir Phe Asp Thr Cys _<iea fhe fhe tin Asa Pro 
455 470 475 '_8D 

act ttt gag ttg g=ja gh~ rrarr tot- gaa oa£ gat tat eaa gta Ctt atcj 14.il u 

?hr Vhfi Hlu heu GLli Val His 3*r Ol-j Qln Asp Tyr Sin Val Levi Met 

435 490 433 

gac gec gca tgt ate taa act ago tea cat gat tta att aac ate caa 1C36 

Asp Ala Ala Cys He Beet.- Tlrr fter iier Hi 5 Sep Leu He He- Gin 

H-nO noj 5LQ 

gtfi tat Lit, LLL ioiL y»'j caL yi»i* tt<3 sts aag cca ata atg ttt gat 15S4 

Val Tyx Tyr Ejus J\nr. Asp Ty™ filn Tf.fv.T "1.? T.ys no Il«a Ket ?fce Asp 

520 525 

aid ceg tat ca<^ ccc ggg rag ggc ctt aa£ tai gu'J gtg ccc 5.tc tta 1S32 

Asn His Tyv C-ln Jtto (ily 'Jlsi ely L?j. Lys Gin Atfj V<*1 Fro He La-j 
£30 535 £10 

act apt gte aaa tat stg att gts tgc tea act tae ggc cct cca g=c isao 

L'hr ftsn Val Lys Tyr Met Ho Val Cys Sar Tin: "yr- Gly FITO Ala 
545 £50 55B 560 

tea ac-g gaa ttt. gaa tta ctt gee teg ata egg tta tec ~ct tea bqg ±7211 

Vir C51u Ehe Qln LOU lieu Ala SEr He Arg Leu Ser Sea: Ssr Trp 

5G5 510 575 

agg tta ata tct gga aU iUL LLa uyy ayL yLL aau ttg aha tan gg- 1775 

irg Leu Ha Scr Gly Ho Thr Lew Arg Sri: Val Ann r.pn Tl e "i-yr- r^.y 
580 5BS 530 

act tat cca tat cat tgt iigc aac agg ttc cat tgg aag gaa act tea 1E24 



£hr 'fyr P~o Ty;r Hid Cya fitg Asi: Ar 3 Pile Hie- Trp Lya (Slu 3ar 

5B5 snn eos 

gac aaa ctt aaa att eag atg net ttg sea ac€ aaa ;=^g tat tct acg la 

Asp Lys Leu Lys Xltd Glzi Mei Ttot Le-j Pro Tlur I.yn i,ys Tyi- Set ttar 
6X3 516 6K0 

aac ^an ctt ttt ata dgt rjta gta ccc gtg gati teg tea 02a dga ttci 

Aai, r, y3 Leu Plie lie Arg Val Val Pro Val 31u Ber Eet P.] a Arg 
62i £30 S.35 64 f) 

agg atg cga. hgh * a t att ttc rrarj cct gaa tea get etc tgt gtt tat 101 

Atg Hat: Ai-g Cys Aan lie Pine Git Pro Gin SeiT Ala LCU Cya Va.1 Vyr 

645 GRfl (j^rj 

yas tgt csa gag tat agg aca tgt cca tct ggg ggc ata git aha n-r*. zc: 

Gin ITyfl Gin Glu 1'yx Arg Thl Cya Pro 5e;r Gly Qlj He Val XI* Pro 
560 tb5 67[> 

gat o-cj gaa gtc tct ogt act <*rt gt.t gta. tt? &± 3 ata gc.a aga 20i 

Asp Len el.™ Val 3er ftriy ttir a=?n H>3 Val Val Lev. Met Ho Glu Arg 
Ej75 690 6S5' 

agt gta cct att Leo ugt tgt tta cct ata gin cioa c?.a ttg gat y^a 213 

Sen- Val PL-O 111- SQL" 35* Sy? b!3lt Pro Thr <3iu CUy iSln Leu ftfcp Gin 

eiu ^5 705 

hh 9 9^3 ttg tt; gtt ggj tec agt caa Etc ag= att gaa aaa tnc 2i( 

Leu Glu Lau P^ie Vs.1 Gly Ser Ecr Gin r,y* Tie Arg lie Qlu Lye lyr 
705 ?lo V1 r, 72o 

-cc gat gat q-cci its cca aaa taa 
Set Asp Asp Val He pro Lya 

725 



<210> 228 
^211^ 72V 
pjtT 

SsiU^haiLontycaE 



WO 
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Ml:!: Ami A:ip Tup TlH.fl LUu ^he Atiii AIfl Ala lid Lye Sir lis Tyr C^a 



Asn Ala Glu Sly Acp ssr Ser Ser He He Adii Arg leu Val (31 y Leu 



Ala MeL Lys Ser Glu Aap Ser Uir Phe He 3Lii Ala Val Leu Val Leu 



Lys G-lu Asn Val Ser Lys Val ASp Lyis Glu Leu Arg Plie Leu Tn£; : 



Tin- St±i- Tluv lie A#ii Sen- Ar-L) Phe Tyr Pro Pru He Pro He Ser filu 



Ala Ser Prc val Ser Trp keit Lys Thr Gin Tyr Cys Ala fto Sly l'hr 



Glu 31 u Lev. Sir. Arg kxg iyr Pro «ly Arg Ala Lye Leu <31n ask. elu 
isc 105 110 



Glu Asp Tyr Sor Cly G-ly He Glu cLn. Cys Arg Asp Veil Pro Aap Cya 
115 120 L25 



Leu Val Alii. Sen- lied He Adii Leu Ar?j Ser J.yB Aau Leu Aaii Lei 
130 125 140 



Fro Leu Ha Lys Qln lift 3a r Ear Tir LyS Tyr His Val Asn Lou 3el- 
U5 150 155 160 



the Abzi Gly fl=r Aaa Lys Arg Leu Val Thr Val Asp He fler Gin He 



WO 
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175 



Pro TV- Set ^7al Asp t-ly Lys Gin Leu Set Leu Lys S5U ABil As? He 
ISO 1S5 130 



Ecr Asp Lys 11= «ly Glu fier, Ala Leu Leu Leu Val Ser r,yc Gly Thr 
195 500 S05 



xyr acr Thr Aap Cily fte-r »m .= 1? iHer He Asp Thr Tyr Arg Leu Ser 
210 215 220 



Gly Phe Leu Pro Glu lie Thr Gin. Va.T A=n .'ier 'iyr Pro Phe Glu Lye 
25f> 230 235 2-10 



Leu Trfi Iii<= Pbe Hia Lys Ser Jiso. Leu Cyc LCD Mtifc Gly Ala tly 'J.'331- 

as a ^55 



Gly Afin Aug Ser Aen Aep Met lie Ly£l Tzro Leu Val Slu JMti T:le Asp 
560 265 a 7" 



Tyr flfcr Ttfi Tip- S^p Tie Thr Tyr Asp Ser Arg Lsv Val Lys Lflu Arg 
275- 3S0 2S5 



Asa ??*n ato k=n lier Ala Leu Asn Val Cru He Ser Tyr Glu Glu Tyr 
^90 225 300 



Leu Lye Asn Phe Iiyc Qln Leti Tyr Leu Apti Trp Asn tJlu Glu Lys L=u 
505 310 aiS 3^0 



Phs Lys flrcf Se™ Gill Val iLeu His Phe Arg Tyr Akji Thr Kcr Arg Tyx 
325 33.0 j^y 



WO 



Asn Lye PLlo ficsr lie Val Ala Asp Lys Pro hen f2ie His L=u Vaj. Asn 
rUrj 345 3 50 



Asn Ssr Lys Val Ilir Gltl Thr Vul Trp Leu LGei L&u Glu Ser His Leu 

5ec- i65 



Gin Asp Glu Gly BtiJi- Gin Gin At:r- Ar-g Sot: Val S^r The LeU Aan Glu 

370 330 



Ala Pro Glu C^fe Ila Zle CyR Prn Tl ft filir P-rn Pro Vnl GLu Cya Gly 
2S5 30(1 J?5 4C0 



Glli Assii Hi a He Gly Leu Gin Lsu Val Lys Lou Arg Leu Aaji Via fll;i 
4C5 410 



Thr !3Lu Arg Leu Leu TY1 T?r Stir Tilt Thr Attn Asm, <te71 Ph= SeL" 

42i> 425 430 



.Tie Hi,? K*r .-lie 3ei- v?.l Yal Lye Glu lis Cycj Pile GLu Ary Lou Lya 
435 440 44:5 



Asp Thr I.yft SdE Lei: Pha Ala T.yH Val T,ru pJ-,~ s^-r- Fjo ?ro Tyl* Glu 
450 455 450 



I la Glu Gly Lys Aj.a Jjie AtSp Thr Cya Acn Pluo The Girl A^n Ptto 

4S5 470 475 460 



Tiir Fhe Glu Dau Glu Val Hi fa Sei" Glu Gin ABO Tyr GIil Vnl Lu_i Men 
■185 450 4<J.% 



Asp Ala Ala Cys He Ser 'i'tii- Get 531- His ABp Leu He Asn He Gin 



WO 
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Vnl ryr Tyr Pfce Asn Asp Tyr Glu Leu lie ^ye Pj;u lis Met Fh& ftrlip 
530 525 



Aatl His Ty~ Gin P"Q Wly Gin Gly Leu Lye Gill Asp Vul Pro Zla Leu 
5.J0 535 5 40 



Thr Asn Va.1 J.yR Tyr Mpt Val Cya Ser Tbr Tyr Gly Prs Pro Ala 

5*5 EGO 55-5 560 



Ser Thr Glu Fhc Glu l-au Lra Ala tier lie ltix< L=u get Ser Ser Trp 
565 570 Ej"B 



ftrg Lbj Ila Ser Gly He Thr LSVL Arg See.- V,il Afln Leu lie TJ'E -3±y 
.580 585 53 0 



Thr Tyr Pro Tyr H),e Cyc Ary Aaii Arg Ph= Hi?? Trp Lys -3lu Thr Ser 
?95 bOO GD5 



a flf- Lys r,sn l.ys :Qe Gin Ket Thr Leu Pso Thu L^i? Ly a Tyr Ser Ifhr 
610 515 62 D 



Asm J, ye .i,eu Phe lie Arej vai Val Pro Val Glu Ser Se*- Ala Aug Leu 
fiSih 63 0 S3 5 540 



Arg Met Arg cys Asn He Ph= Gin Pro elu Sex- Alsi Leu Cya Val Tyr 

645 650 655 



Gin Cyg Gin Glu Tyr Ar-y Tir CyE Prn Scrr Ely Gly He Va.1 lie Pro 
669 655 670 



WO 
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Asp i'-fiu Glu Val Sen- Axg Hir Asn lie Val Val Leu Jfeh He C-lu Arg 
S75 6SD 

Ser vs.1 Fl-q llc= Set Ser Cys Leu Pro Thi- Glu Glly Gin Leu Asp Glu 

630 $95 TOO 



beu £lu Leu plie val Cly Ser Scr Gin Ly& lie Arg Ila Glu Lys Tyr 

7C5 710 715 720 

Ser Asp Asp Val He FX5 JUys 
72E 



<211:-, 2223 

<:21Z> Eacchnromyccs ccraviaiao 



■^220> 

<221> CDS 

<222> il) U223] 

Sitq gat £qa qqc 3qq 

Ket AiJp Aig Gly toy 
1 5 

ntg aat ctg cf*s ga^ 

Met Asn Leu Qln tilu 
20 

ccg ac.fl atf. at. eta 

Fro Thi He He r^u 

35 

etc a'ia tea cga gca 
Lou. He Bus: Any Ala 



tqq tqt ttc etc gtq ucc qta tea aqc aga ar-a 4£ 
T^p Cys Pte Val Ser Val Set Sar Acg Ho 
1C 15 

r.f.9 ztB ccg gta ccg ctg tt-g tt.a ~cg -at 9^5 
beu Leu Ala Lys Val Pro Leu leu Lau Seir ry^ 
25 30 

tec agt aat cr.g ate gt.a cct tec est. F.ar. gat 14 4- 

Serr ser Asn Leu He Val Pro Ser Ills Asn Asp 
49 45 

gec tct aca Ltia gca gca gag tat get gac g&a 192 
Alii Stir Tlur Bcr Alu Alj Glu Tyr Ale Aap -3ln 



WO 

SC.- 



55 
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ang cti ata ttt ttc agt aca gat ca- gcc a-c aga otg at:; ttt ctg 340 
Lya Leu lis Ska Z?he Ser TJn Aep Hi£! Sid lis itig Leu H<j PLd Ll: j 
55 70 75 AO 

c^a acc ttc gta get tot tec ttt aac eta ttt gcg Cac tat ttt iac 238 
Fro Tfci Phe Val A_a Ser Sex- fhe ASil Luu Phe Alu His Tyr Phe Asil 
fl£ SO 95 

LUj uLu aut tac tct age cga agg aag tat tst gtt tta Trtt act g=a 33 & 

Phfi He Asn Tyr Ser Arg Arg Lys Tyr Tyr V&l LiSU Pile Thr Ala 

100 10S 110 

att tat ttc eta tec ata t-.tg act gcg act ttu est ecu att cag tea 3£4 
lie Tyr Phe T.eu K>er lie Leu Thr iQa He Ph3 His Pro lie Sin Ser 
US 12.0 125 

ciuii tgc ate act Ct« ttg att ate 5.ag etc ntg ?ct ?cc get KZtt nag 43 2 

The Cye He Thr Lou Llli lie lift ivy a r,eu Lea Thr Thr Ala Asp -3lu 
13 0 IS? 1-2 C 

tct tsg cca aaa. a.tt g<iu cLcs aat t.-r. aag an.- *r.t ttg aaa a?& ttt 43 i 

Ser Scr Pru Lyj He Ala Leu *fm Phe Lys Thr Ho Leu Lya Thr 
145 I hi.) 155 l€(k 

gtt ccc tt: att aot tfe». s.cs tta gtt ata ttg cgL tsw pat cyt tct 52^ 
Val Pro Phe He Thr Leu Thr L€lu Val Ho Leu 7irg Trp -\np *>rn Sor 
165 170 175 

ttt gat gee Q.71C tea gga g*t gtg aac aaa ab- tct acg tct ttg gec 57S 
Phe Asp Al= S^jt Ser Sly Asp Veil Asn Lyti He Ser TLr Ser Leu Ala 
160 195 130 

gca tat get etc tta ata tte acg eta aga tat gda. tea ccg c^g ata 624 
Ala Tyr Ala l,=u i,eu He Leu thr Lc?u Arg Tyr Ala Ser Pro Leu I lis 

135 2CD 205 

tta ttly aey tta aj" age ata ggt Ctt gtt tec aaa g^c a-r:r: pgc 672 

Leu Ser Thr Leu Ser fl=r Scr lie. Cly Val Veil Ser iya Asp Thx Ser 
210 220 



gto gca eag cab teg ata agt aga aat iag a-gn ttt ccg eta azt etc 7; 

Val Ala Gin His aer lie Ker hrq Asn Lyg Arg Phe Pra Lau lie leu 
225 230 335 240 

gtg tta erg att ttt tec -tt g-fe. ctt t.tg t.=iT nta at 3 act ara gtt. 71 

Val Leu Pro 11=3 Pine S«:r File Val Leu Leu Tyr Leu Met -h* He Veil 

s-is ;bq 255 

sac aag act tati aat Ate cag tta tta Etg gta ttt qtq ttt ttt gga £ 

AI311 Lys Thr Tyr Aen He Gin leu Leu Met Val Phe Val Phe Fhe t=ly 
260 270 

tgt ctg tec att tta ttt tta teg tta aaa gat ttg tte acti gn<? eat &i 

Cyr? LOli 631: lis Phe Phe Leu Set Leu Lys Asp Lsu Phe 'lin: tlu Asp 
275 280 285 

9^it aat t)aa aiig aag gga ggc cag gag gat gaa feat, tgt egr atg ttt. 9' 

fHy Asr> iTl.n T.yp Lys Sly Ply C-ln SIu Asp Ul'x Tyr Uvs Arg Ket Phe 
235 300 

gac ata. t.ac. tap atg tec tat tta tgg ctg aca agg t3c aca att 9> 

i'i6p 1L? Lye Tvr HSt ll« ser Tyr Leu Tup L^\i Thr Arg rhc Thi*- lie 
30? 310 315 320 

tta ttg ?.ca ggc ata atg get att yts. gt£ cat ttt tta tug tLL <j2.L 10< 

Luu Lau TIll- Gi y zi» Kst Ala He Val Val His Phe Leu Seir Phe Aem 
3 25 330 33 5 

gaa act act tct tec ate saa act r;i>.t tt^ tti agt tta. ctt ttd qtc 10! 

13111 He Thr 3ei: Set He Lys Thr Asp Leu Leu Ser Leu Leu Phe Val 
3-10 345 350 

gta gtg gca gaa tat gtt tac agt ttc tct aaH aaa raa ret cat. trg :u.< 

Val Val Ala Glu Tyr Val Sex ker Phe yer hsn Lys Uln Fro Asp asr 
3SS 350 3*15 

cat! uhL aaL VZL yea cat cac eat tec L-at eta acc gat tci. ttg 11! 

ILLs E = r Hia Asa Hia Ala Xis Eip I?H.a flfiir Hia T,e" Thr *sp fe^ 1ST1 
.170 av» 3tiO 



cct etc gaa aat gaa agt atg ttc aaa cat atg gca ttg aat aag gac 
Prg Leu Glu Aeu Glu Set Met Phe Lyrj G2ii Met fila Lou P.dh Lyii Aup 



120S 



wo mfumziw 

3&5 



is a 
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405 



aV.r. agg tec att ttt 7;cg ttt tta ttg LLg aat at)C get ttc atg r.r.r. 12<UL 
Till- Arg 3er He Pile Ssi Pile Lej Leu leu Asci Tin- Ala Phe Met Phfi 
4 35 ilO 415 

gta caa ctt tta tat tdC ttz egl: Ll:'j aas fc[-a Lt.g ggc tt& tta tct 12^6 
Val Gin Leu Lou Tyii- Bar Phe Arg Ser hys &er Leu Qly L=u Leu ter 
42Q 42S 4 3 0 

gut teg ttg cat ai;g gcC tta ga^: -gc aca tct tttf etc tta ggt eta is-jfl 
Asp Set Leu His Met Ala. Leu Asp Cys ^hr 3er Leu LCU LcU Cly Lflii 
43 5 440 445 

ttt gnt ggt gta ttg ace anci aaa c^a gca agt gaL iin -Lc uct ttc 1392 
Tie Ala Gly Val Leu T„i* Lys Lys Pro Ala Sex- Aep T.yp: T^e ^ro Phe 
450 455 ifiO 

ggt ota aatt tat ctt ggt arc ttg gca ggt ttc sec aat ggt gtL uLg 144 D 
Gly LL:u AtJn Ty.r ely Tlir Leu ALA Gly Pfce 'J'hir Hsn Gly V<il Le=ii 

^£5 47C 47o liin 

tta etc ggu ata gt.g t.gr ggt. stc ttt gtg ganr gca atfc gag aga i3t 1483 
Leu Lcru Gly Tie Val CVS Gly lie Pbe Val CJlu Ala lie Glu Ary He 

±Z5 450 -1 &5 

ttc aac ede att cat ctt cat yc.;* ita sat gag ttg ttg gtt ctt get. lb J 6 

Fje Asii Pre- Ha Hid Lau His Ala Thr j\cn Clu LC-J. Lgu Val </al Ale. 
500 505 blO 

nc^i t-a ggc tta tta gtg aac ctt gta ggt ttg LLL yu-u ttc g?in cat. 1504 
Tlic Leu Cly Liu Leu Val Asn Leu Val Gly Lou Phe Ala Pln= ARp :fi r =: 
515 E20 525 

ggt gca rat gat. cat ggt ggt act gat sat gaa aau uLg aag ggg att 1532 
Hly Ala His; Asp His Gly Gly TSir Asp Asn Gin Atiii Met Lye Gly He 

B3D 5,15 5£0 

ttt tta cat ata ttg gca gat. a<ra tta ggt tct gtt ggc gtt ^tt att 1^3 0 

Phe 7,™ Kin He L=u Ala Asp '±hr Lexi Qly Ser Val Gly Val Val lis 
545 bSU 555 5S0 



teg a-3g. tta. tta eiLu aag tta aca cat; Lyg cca att ttt gat c^y 17: 
Ser Ta? Leu Leu lie Lyn Leu. Chi- Hia ?rp ?:le Phe Asp Vx-a Tie 



qcc tct tta tta aLL u-yL Luc 1_Ly at ^ tta ctt age get ctg 'ccc c~g 

Alii Eai: Leu Leu lie Gly Se- Lew lie Leu Lea ftl.a f.en rro Leu 

SCO 5B5 ilSO 

uLei Htiii tct act tcc cca aat att tta eta aga utg gat gac aiy- iatj 

Len T,yp Ser till- Set Al& fiail lie Leu Leu Arg Lsu Acp A?p Lyn T.yp 

595 600 GOG 

cat aat eta gta aag agt gcg eta aae cag aLL Lo=t iiuy aey cut: yya 

His fi&n Leu Val Lys £ar Ala Lt=u Aan Gin Hr S^t- tVit Tin- Pro Gly 

61{J 61E OUU 

ate aca ggt tat aca act CCt £g& tt^: teg ccg aca gag tea cgc agt 

He Tin- Gly Tyr Thr Tin' 3>ro Ar-Q fhe 'Jrp Pro U'hr. C-lu Scr Gly scr 

S25 65 0 635 Slfl 

tec gc?g cat tea ea.t ^es. dac =cg car. hct wt g<;a gag aat oil 5.9 f 

a« Gly His 3er His ?_i 5 . His Thi: his ser His si* c-lu aau ELd 

645 55 D 

cat gag cat cat est «.t rag ffip. aac ggt tea caa gaa cac ecg j.sfe 

Ilia Glu Iln.ft TTifj Wis Gin iye ASn Gly aer Gin Glu Hie Pro S&JT 

gco ess 6V0 

ttg gtg ggc tat a-t cat grit, cag tat gta gay yyci yuy Eiat trg sea 

Leu Val Gly Tyr He Kia val Gin Tyr Val Asp fi.Ty Gin »pn f^-r ■I'hr 

673 t"EdG COD 

a-t a^c sag aaa aga gtt giiii ixaa ubu. ttts gua aat gtg zcg att ^aa 

Ilia He Lys Lys Arg val Glu Lya He Wis tilu i\sn val £er He Lys 

S3C 6SG 7110 

gag tgg gtra caa gt.t gag set caa aat tee act tgt fcgg i=gc egg get 

Ala Trp Vftl 3ln Val Glu Pro Gin Asn 3gi: Thr C\ig Xtp CyB ZiXQ Hla 

705 710 715 720 



act tct atg aac aca att tsa ear. aa« ecq aae tct tta ccg eta cag 
Thr 3er Mot flsn Thr Ik 3sx Ala a&il Pro ash set Leu Pro Lst Gin 



2203 



725 73 0 -.'5 5 



cct a.a gca aa; tcr& 
Firo He Ala Asii 
740 



•=21-3? 233 
<212:. PUT 

<213> SaccCia fornix s CereviBiae 
<400> 230 

Ket Asp Arg Gly Arg Trp Cya Pte L=u Val 3er Val Ser Ser Aig He 



Ket Ash Leu Gin Glu he" hen Ala Lye >>al PT3 LOU Leu L?u 3er Tyr 



Prn Ihr TIf Tip T.pu Srt fer Am LOU He VS.1 Pro £fir His Asn As? 



Leu lie Ser Aug Ala Al=i S^r Th::- E^r Ala Ala (?lu Tyx jMa 7iz.p Glu 



Lys Leu He Pho Pha 3er Thi- As.p His Ala lie Arg Leu He Pha Lej 



FL"0 Thr Phe Vol Ala. 3er Ser Phe Asn Le*4 Phe Ala Hie Tyr Pho ALL 



rho Ilo Aan ryr ser ser Arg Arrg LyR Tyi- 'ly^ Ufli i.™ 'file Thr Ala 

130 1U5 110 



WO PCTYUS2M4/01 1 SS8 

lie Tyr Phe Leu iar He Leu Thr M=3 i;.e Phe Pro t.i- gig eor 

115 120 125 



Thr Cy= He Thr Leu Lsu He He Lys Lau Lsu Th-r Tlir Ala a.sp Gin 
130 135 14D 



Ser Ser Pro Ly*i life Al= Leo Assn Phe Lye Thr He Leu Lys Thr Phe 
145 ISO 155 ICJtJ 



Val Pro Phe He Thr L«u Thr Ltiu Val ^le Leu Arg Trp AEp Pro sat 

16F5 :.70 175 



Phe Afjp Alt Bor Scir Gly Aep Val Asn Lys lies Scr Thr Slu Leu AT 3 

ieo 13^ i9o 



Ala Tyi- Als I.H1I L<=n TJtr. Lou Thr L<=ll Ax<j Tyu Ala Se* Pro LOU rla 
1S5 200 2l>5 



Leu S==r Thr 4«u tier iie-r tier I1& Ql^ Ve.1 V=U S-sr Lys Asp Thr sax 
?.10 215 220 



Val Ala GlU HlCJ SCr 11(3 Sar Ai-g Apn. \p/3 Arg Phe EL"0 Leu He Le-j 



Van, LCU rru II a Pha Ser Phe Val Leu lieu Tyr Leu Kct T'hr Hp. Vsl 
315 250 iQ3 



Asn Lys Thr Tyr Asn lie Gin Len J,~v Mei; Val Fhs Vil Phe Phe Gly 
2£tt 265 S7fl 



Cys Leu Sftr He fhe ^e Leu tier Lsu Lys Asp Leu Phe Thr Glu Asp 

n'is ass aes 



WO 



Gly A=ai Gin Ly 3 iys c-ly Gly G±n Glu Asp Glu Tyr Cys Arg Met Plie 
350 295 300 



.sp lie Lys Tyr Hat lie Ssr Tyr Lisu "ltj Ijea Tlii- Any PL^ Urn- lis 
05 31C 315 320 



LSU Leu Thr Gly lie Met Ala ile tfal Val His ^he <j3u rfer Phs Asn 
325 330 355 



Glu lie Thu Scu Seir lie .L,ys Thar Asp Leu Leu 3ei i^eu Leu Pie Va.1 
340 34j 3S0 



VrI 7s 1 AH.b t^n.ni ■jy.r Ss" Jiei" KTt?: Her ?\(?n Ov^i fjln Pro Acp f=er 



tf-if. R?!T H-n fc.nn Hip ftls Hi-j tti r- HH .3 BCi" T^u Thi; flsp Scr IiCU 

3 70 37D 390 



Pro Lisu. Glu. Asn Glu Sir MVaL Flit* Ly* Gin Mat Alii Leu Asn L>s Ayp 
335 390 -L0Q 



Thr Avg 3er Ila Phs Sar Phe Leu Lej leu Aan Thr Ala Phe Met Phe 
■ins 410 415 



Val Sin Leu Leu Tyr Sar Phe Arrj 3er Lya Sar Leu Gly Leu Leu Ser 
420 -1=55 430 



A^p JHer Lru Hi a Jfet Ala Leu Asp Cy=i Thr fl^r L=u tei I.ru Ci\y T-*=i] 
435 443 44i> 



T." ^ Ala Gly Val Leu Tic Lya Lya e^j Ala Her ilBp lyt 0he Pre Pile 
450 4S6 460 



Gly L2U Afll: Tyr I,sn f-i'ly Thr- Lrii (Ma .^ly pine Thr *3n Gly Val Leu 
4(55 470 473 483 



Leu Leu (Jly lis Val Cys Cly lie ?h« Val OJlu Ala Tie Glu Arg lie 
465 iiit- 455 



Phti Aaii Pre; 11= Hif5 Leu H±e Ala Thr Asn Glu i,«n Lfin Va:. Val Ala 



Thx Leu Gly Lea Leu Veil Asn Leu Val Rly T.eu Pile al.a Pile As=|j His 
515 'iiO 525 



Sly Ala Hi a Aav His Gly Gly Mir Asp Asn Glu fian Met L-ya Gly i: ft 
5JC 525 G4fJ 



Phe Law Hid lie Leu his. Asp Tin- Lau Gly sar Val aly wal VtO. Ik 

550 MS 5 SO 



E'^r Thr I ,=.tj ;,=u He Lys Leu Thr Hii- Trp Piro lis Pile Asp Pro Ila 
56 5 570 5 75 



Ala Ser Leu Leu lie Gly Eci- Lgu Hr j.en i.e'j , r ;er Ala Leu Pi-q Lgtl 

5B0 bflS 530 



I.e-" T.ys Ser Thr Ser Ala A£=u lie Leu Leu Arg Leis Anp flap Lys Lya 
595 Gflfl 505 



His Asa Leu Val Lya Se*- Ala Leu Asn GIjl IIq Set Thr Tlix Fro Rly 
610 615 S20. 



WO 



lie Thr Gly Tyr- Thf Tbr Pro Arg Ph= Trp Pro Thr Glu 5ar Gly Ser 
S25 533 635 640 



3er Gly His Ser Hia Ala His Thr His Ser His Ala Glu Aan His Ser 
645 650 G55 



His alu His Hi a hie As? «ln Lys Asn £ly Ser Uln lilu ills tro tier 
660 665 670 



Leu Val Gly Tys He Xis Val Qln Tyr Val Asp Gly Glu Ann Ser Thr 
675 S&O 685 



I Iff He Lys t.yp .'irg Val Hl-j j.yg .lip. Pbe tf'J.u Asn Val Ser He Lj£i 

Ma T-p Val Sir Val filn Pttj flip Sam POT? Thr <7y!3 Ti"p Cy-'S B>1<" 
70G 710 715 730 



Thr Ser Mat Asn Thr lis Ssr Ala Aan Pro Asj. Sar L^u Pit; Lesil Gin 
725 730 73S 



Fro Tie Ala Asn 
7dC 



«.210> 231 
^2l2> DHA 

<213> Stuj^ihaxo.iiycei) cerrfviuiaLi 



<22U? 

*221> CDS 



wo xximn-sn 

<:222> (1) . 
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^tca* an. 

atg ei&ii c^g ata gtc aaa ag^. age ca~ gcc fitc aga ata yL^ 904 gca ^-fi 

Met LytS Gin He Val Lys Arg Ser Hia Ala lis iirg lie Val Ala Ala 

15 1(1 lh 

tta gga ate ata ggc ctg tgg atg LL. LLC Log tct aat L-aEi utii tec 3C 

Leu Sly Ha lis Gly Leu Tr-p Met Phe Ser Stir Ann Glu Leu yer 
20 30 

ate get acg ccff riqc eta ate aag gsg aag bet ggt ata ^jl gaa yLy l-i-l 

:ie Ala Thr Pro Sly LiU Liu By* Al* Lytr Syr Gly He Any Glu Val 

35 <\C. 4F! 

caa ggg gcg get get gag aag aae gae act egg ttg aaa gag ate gag 192 

Gin aly Ala Ala Ain Glu Lys Asn Agp Ala Arg Leu Lye Glu He 31 j 

50 lib 60 

i£Ci lj&a act uLL i:tH eca ttg atg ggc gat aag- grg a?.g ££g g?.a 2-LO 

Lys Sin Thr lis Met Pn"o T,=u Met Gly A.Sj? Asp Ly*i Vill Lyy L*s 01 -J 

25 70' 75 so 

gtg ggc agg gcg teg tgg aag tar ttc cat acc Ctg Ctg gCc Cgt fctt 256 

Val Lily Ai-g Ala yer irp bys Tyr Phe .4is Ths: Lau leu Ala Arg Pfca 

85 3D 95 

■_cg gac gag cct act act gas. g^a aga gag aiia ctg cau acg ttt att 33 a 

Pro Acp Glu Pro Thr Fro Glu Glu Any Glu Lyn LRU Ijnp Thr Pbe U? 

mo io.^ 1:1.0 

qqg ttg tat gca gaa etc tat oca tgc gcg gai tyt t^a tat ttt 384 

Gly Luu Tyir Alu Glu Leu Tyr Pia Cys Gly (Jlu Cye Ser Tyr His Fhe 

US T.^rj 125 

gta aag ttg att gag aag Lai uoo gta eag aca tct age agg acg get 432 

Val L,ys Leu Il& 3lu Lys Tyr Pro Val Gin Thr Ser Sen Arg TJ-r a.la 

130 135 140 

gec gca atg tgg gga tgc cac G.tt eac acic- Atg gtg aac naa tae ctii 4iJD 

Ala Ala Met HVp Gly t:yiS iri.5 He Jlis Asm Uys Val Asn Glu Tyr Lqu 

US IbO IDG 163 



WO 
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aag aaa gac; ata t^t gac tgt get ace &t<± etq gag gac tac <r&t H<?t 5'2 B 

Lys L.y3 Asp He tyr Asp Cye Thx I1& Leu Glu Aep Tyt Asp Cys 

ISS 170. 175 

ggii tgt agt gac age: gac ggt F.aa cgc gtg tol etc: gag any gag guL 576 

<31y Cys Ser Asp Sor Asp <ily Lys Arg Val Ear Lrh s:i.u 7,ya Glu Aldi 
ISO 135 130 

.^.a cag r.ac ggt tga iSl 
Lys aiA His my 

135 



<210> 232 

<213> aaccharrtmy^es cfeL-ftvifn'.aeH 
*400> 232 

PSaL Lys Glu He Val Lys* tog Hi*' Ala He Arg He •isl Ala Ala. 
1 5 10 15 



lieu Gly Iii II O Gly Leu TrjL' Met Hiu Dlio Star Syr Asm Glu. Z=eu. Ser 
20 25 30 



He Ala Tiir Fuo i?ly Leu lie Lys Ala Lys Ser Gly He Asp Glu Val 
35 10 -Is 



Gin Gly Ala Ala Ala Glu Lys Asn Asp Ala. Arg leu Lys Glu He Glu 
50 55 60 



I>yti Glu TIil- Ilii MljL Ptu Lliii. MlsL Gly Aup Aap lya VeiI Lys Lya Glu 
65 70 7.^ ;jy 



Val Gly Arg Ala 3sr Trp Ly& Tyr Phe Hie T£ir ~eu Leu Aid Aug the 



WO 
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55 



Piu ALiy GIll ?rn Thr J?no filu (llu Arg fslu Ly=3 Lsn His Thr Pbe Tie 

1(1 ;i irj'i no 

Sly Leu Tyr Ala Glu Leu Tyr Piro Cyc Gly Glu Cys aci- Tyr Eis Phc 

115 120 .1.5!F 

Val Lyid Leu He Glu Lye Tyr Pro Yal Gin, Thr Ser £cr Arg Thr Al& 
130 135 14=0 



Ala Ala Met Trp Gly Cyfc Hia lis Hid Lyy Val ?.an filn Ty.r l,raj 

145 150 IBS 1.(30 



Lys Lys Asp lis Tyt A&p £yg Ala. Thr He Leu Glu Asp Tyr isp L*ys 
166 .17 n 175 

Gly Cys &-=t App Sei" A&p Gly Lye Arg Val Eer Leu Glu hys Glu Aid 

ISO 130 

Lyr, fiJn Hi 13 &.y 
195 



<210> 233 
<211> IDfJS 

-- 2 13 > g £■ c cbaromyce a cer ev j, ed ae 

-i220> 

(i)..(isiee) 

^<L0O> 333 



^.tg gt;J LiLlEi cr-g ttt dga aga aat gt3 cag nac Ma. r.ag atjt g^t tct / g 

Mesh Cily Thi- Leu. Phfi Ai;^ Ai*f Asn Val Gin Abu UU Lys Str Aep iisr 
'I 5 10 15 

gat gaa aac ait aaa ggg ggt tct gtt est-, aac s^g cga gag sgr: aga. 

A£ip Gl\± ASrl Ann f.yn ftly Gly SeT Val Hifi kail Lya Arg 31=1 Bar- hrtj 
25 EO 

aac ±LL cat cat caa cag gga tta ggc cat aag aga aga agg ggt 144 

Asn His I1h Hi.q His pin. tfln Cly Leu Gly Ilia Lye Arg Arg Arg yly 
2 5 4C 45 

dtt a^L yyu ayL y^a aai nya. aat gag cgt ggc aaa gat etc gac Agg 

lit SE=r Gly fle-r Ma r.y.n ilrg iV?n Glu Atfn Gly Lys Asp ?he Asp Arg 
-SO 55 $0 

aga gac ggg sac ggt age. aaa rj^L tyc ag-a gat trio, nga ags Cvg 240 

Lye Arg Asp Gly Aan Cly Arg Lys a.-g Trp ^.rg A.?p ,9er Arg Arg Le=a 

7[> 75 SO 

att tfcc att ctt ggt tctL LLo tta g;t gta ctt ttg ccg tut acc tct 23a 

SLi Plie Luu Ala. Phe L&u Gly V~i2 Leu Leu Pro ?hc sur Ph& 

R.t 90 05 

ggc g;r tat cat gtt est t.st a.?c pat age gac ttg ttt gac i_Lt J?>6 

Gly Ala Tyr His ''3.1 Hio ?.5U Scr Asj S'jr Asp Leu Phe Asp X&ti Phe 
100 1Q5. 110 

gta jlal ttt yat tea ct-.t <*aa gtg tat ttg gat gat tflg aa& crat gt^ 384 

val Af^ti pl-s . r -)(=-r lew Lys Val Tyr Leu Asp Asp Trp Lys Asp Val 
;i5 lac 125 

utt; uca caa ggt ata agt teg ttt att gat gat att cag get ggt- san 43 2 

Lhu Pto tflr. Gly lie Eor £cr The He Agp Asp He Gin Ala. (Jly Asn 
J-il'J 135 140 

tac t-tf aca tct tefc fc-a gat gat Cttf agL a^ti ait ttt gzc gtt ggt. 41^0 

Tyr Sei" Tilt Set" Ser Leu Atlp Auy Luu Stir Qla Aan P^ifi 3la Val Gly 

14S 150 1fiS 160 



saa r^aa etc tta cgt get iat aat ate gag gec aaa cat cct gtt gta 52 B 

J-ys (31^ Leu Lau ftrg Asp Tyr Asn !J.e Glu Ala Lyt3 H1d Pro Val Vul 
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atg gtt cot; ggt yLt: att tct autj yya att ga* A^c tgg gga gtt att 

McL VjI Put; Cly VaH He Serf Thr Gly lie fllu Ser Ti^p Sly Val lie 
.Ifil) 1.(1, lpo 

cjjjii gic gsiL g a 9 tg^ g*t ~yt tct g^g ttt ^gt aaa egg ctg tgg 

GZy ftsp Aep GZ.u Cys ftsp S&r Ser Ala His Phe Aug Lya Arg Lai: TTirp 
195 2fl[> 205 

. gca £-3-: ttt tas atg ttg a,ga aci atg gtt atg gaL &aSi gtt tgt tgg 

Q2y Sax- ?he Tyr Met Leru Tirg Tfcr Met Val Met ftcp Lye Ve.1 eye Tip 
210 215 220 

ttg aa& cat gta atg tta gat cct gaa aca ggt cLy gno ^ud uuy ctitLi 

LiiiU iiys His Val Had Lea AsJjj Pro Gil Chr Gly Lai Asp Pirn P-rn Afiti 
225 23 0 a3S 240 

ttt asg cite, cgt gca ccc cng ggc ttc gaa tea set gat tat ttc ate 

Pile Thr Leu Ar;j Ala fcle Sly Plie Glu Ser "i'hr as? Tyr Phe lis 

?.*5 250 255 

rjoa g;jg t£it tgg att tgg aac aaa gtt ttc caa aat ctg- gga gta a~t 

Ala (Sly Tys up He 'Wrp A&n 7^'3 val Phe Gin asn Leu Gly Val lis 

260 26 a 270 

m« -an gaa ccc aat aaa atg acg a=t get gcg tax gat tgg Jigg c~t 

Gly Tyr Co.M VTO TiF.n Lyc Mot Thr Scr Ala Ala Tyr Asp Tirp Arg Lea 
27H 360 2£5 

gca tiL Lta gat ci;a ga^ aga cgc gal ayg Lac LLL duy bitiy uLa aa^ 

Ala Tyr Leu Aap Leu Glu Arg Arg Asp Arg Tyr Phe Thr Lya Leu Lya 
2<l-D 255 .*[>0 

gaa cua ate gaa ci;g ttt cat caa ttg iyt ggt gaa ata ytt tgt tta 

GlU Glrji IAS Glu LftU Plw His Gill Leii See Gly Glu LyU Val Cys Leu 
305 310 315 .150 

at"- g^ft eat tcf- »-g ggt set oag att ate ttt tae ttt atg saa tgg 

Jle Gly His 3eE Met Gly ae" Gin Il4 Ilo Fh<B Tyr Pha ?3e?t Lya Trp 

325 330 335 
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gtc Ejtrt gsa ggc cc- ctt tac ggt ei tit ggt ggt egt ggc trrn gtt 1056 
Val alii Al.a Glu. QLv Pro I,e*i Tyr GJ-Y Asn Gly Gly Arcf Gly Trp V~al 
340 345 350 

aac gaa cac ata gat tac at-.t ssh gna gen ggg arjg eth ctg ggc 1104 
Acn Glu His jifl Aap f.fiir ulne .fie A&n Ala Ala Gly Tbr Leu Lhu Gly 
355 aeo 3&5 

gcu dtJi gca gtt cca get eta att agt ggt gaa atg aaa g^t aec 11G2 
Ala P-a Lyn Ala Vfll Pro Ala. LOU lie Ser Gly Glu tffit Lys Asp ThL- 
37D 3Vb ^80 

aLL LLbi tiaL auy tta gec atg tat ggc ttg gaa aag etc ttc tea 1'ZUi} 

lis Sin ten Afin T"-ir- T.r-v Ala Hot Tyr Gly Leu Glu Lys ?he. the. Ser 
:^-5 330 325 400 

ntt gag aga gta aaa atg I La uaa cicg tgg ggt ggt ata ,xa tea 1246 
iVrg lie Glu Arg Val Lys Hsf. Lesu Glln "hi: ?j:p Gly Gly lie Pro Set 
■105 410 415 

;=hg c-fc« CCr. aag gga gait ifatj gtc: a.tz tgg ggg gat atg r.ag tea tefc 12Sfi 
tt=t Le.i Pru Lya slv tin Glu Val lis "rp Gly Asp v£it Lys Se.r fla* 
<inO 425 430 

t'7-a grig gat gca ttg sat asc sc- gac ace. tac ggt- i.iL Ltc t.tt 13^. 
SeL- Glu Asp Ala Leu Asn Acu ALill Tlir A;=p Thu Tyx Gly AEn Phe lie 
4iS 440 44S 

cga LLi yti^ agy aat arg ega gat gcT ttc aac aaa sat ttq aca atg 1LS32 
Arg Phe of l-i At 3 a=jti 'ih-r He?: Asp Ala Phe Asn Lys Asn Leju Tl:r Met 

*50 455 460 

uiiu gac gec att aac atg aca tta teg ata ten cct g^a tgg ct^ ^aa 1440 
Lye A=rp Ala rls A.^u Hct Hue L^u Se.r lie 3er Pro 3lu Trp IiSU Qln 
470 i75 481 

aga aga gta r.at gag raj t5C teg tic ggc Lat ti;c aag aat gaa ga^ 14SS 
Aug Atg Vsl Hi3 (31u 31u Tyr £cx.- Phe Gly Tyr Sf=r T,ys A.^n. Glu Gl"J 
46B ipfi 435 



qag t7;a aga aaa aat gag eta eac sac aag cac tgg teg aal: CLia atg 
ylu tew Arg Lys Asn Glu Leu Hip Hie Lye Hie Tru Ecr Adn rro Met 



153 fi 
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5 OS 
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510 



gaa gta MS n-t cca gaa gut etc cac at^gj <aaa aLc tat i:gt ata Lac 
Clu ^dl Pro r,(5Ti pro Glu Ma Pro Hi^ JIl^L lya Itle Tyr cys Tie Tlyr 



gyy gty aac CC3 set gaa acg yea LaL gta t=,t aag gaa gag 35!: 

Gly Val ABn Acn. Pro Tlir Glu Arg Jila Tyr Val Tyr Lys Glu Glu Acp 

gac tc= tct g^t cjL4 aat t-tg ace ata gac Eae gaa at-U aay cut: 

Asp Ser 5^r ,Ma Leu Acn Le*j Thr lis A&p Ty;r Glu Scr Lye Gin ?ro 

545 £50 555 5-30 

gta ttc etc aoc gag ggg gac gga acc gtt cog cl_c gL-i y<jy c^L Lua 

Val Pha Lsa Kix- Gin Sly Atiu G1-, Tht Val Pru Le-; Val Ala Hip Ssr 
Sfifi E70 57H 

Li±n tgt cac r.ii trig gec eaci ggt get tea. ccg tac aac ccfc gec cyrra 

Met C'li-B His Lvb .Ma Gin Gly Ala Senr fro i'yr Ash JHro Ala eiy 

E&O 535 590 

att aac rrtt a-S- att gtg gaa atg aaa cac cag cca gat cga ttt cjat 

lie ftsn Val Thr il^ val Glu Met Lys Kis Gin Pro Asp Arg Ehe Asp 

£P-5 SOD SQ5 

ata cgt ggt gga gca aaa age gec gaa cac gta gas ate etc ggc age 

Tic Arg Cly Gly Al^ Lyo For Ala Glu. Eia Val Asp lie Leu Cly Sor 
610 615 e^o 

ycy gay LLg d.iC gdL Lac d'-lU tLy udd i,LL gca nyc yyL ddL yyC yj.L 

Ala Glu Leu Aan Asp Tyr lie Leu Lys lie Ala. Her: Sly Aan Gly Asp 
!>v.S ff30 63.* fis-c- 

jti yt<j yuy c^a <jgc caa 7;tg tut uat LLg tgc sag tgg gtl: Let cag 

Leu V^l Glu VtO Arg Glkl AidU Star ASH L=u Btt Glil Tip Val £er Glu 
645 £50 655 

atg coc ttc era *tg t-aa 
Mat P"0 Fhc Pl'O Met 



WO 



'I fi.'l 

■s213> ScLcchaionyccG cercviaias 
*:400> 234 

Met Gly Thr Lau PL*; An-g Arc Abe Val Gin Asn aln Lyg S-sr Ass /i-r 
15 io 



Asi? (Slu Asn As.i Gly Gly Ser yal Hie Acn Lye flrg GLu str A«r 

20 25 3D 



ftifl Hid Ilo Hia His Sin Gin Gly Leu Qly Hiu Lya Arg ftrg Arg rtl.y 
35 JO 45 



lie Ssr (Sly fi?r Ala Lys Aau -3ln Jirg Gly Lys Acp fflc Asp Arg 

SO £5 GO 



T.-ya ^Trg Aap L-ly Acn <*ly Arc* Lys Ai-tj Tip Asp Ser Aug iirg Leu 
SL 70 75 3 0 



He Phe He L-->u Cly Al-n Pb= i,en cily "Val Leu Leu Pro Jh& Phe 

f>5 PO 55 



Gly Ala Tyr Hip Val Ilia Asn Ser Asp Ser Asp Lc-i PhD Aap San .->he 
1 □ U 105 110 



Val ASH Phe Asp Ser Leti Ly=r Vfsl. Tyr LSU Asp Aap Tip Lye Asp Val 
US 120 125 



Lfcii l>rn Win -ily .1.1 e Usr Her Phe He Aap Asp He CUn Ala Gly Asn 
UO 135 140 



WO 



lyr JSer thr Sat" She- Lau Asp Asy Lau. ESr Glu .'iEn Phe Ala Val Gly 
14S -■$(} I.B.5 160 



Lys Gin Liu leu Ar^j Af3p "yr Ann lie Gin A.l..=3 Lye His Pr" Val Val 
165 170 175 



Met Ual fro Gly Val Zle Ser Thr Gly lie GIji Ser Tzp Gly Val He 
160 -65 190 



Sly Asp Aep Glu Cys Asp Ser Set Alt His PLe Ai^ Lyti Aiy Leu Tip 

195 20Q 



Cly The Tyr Mot Leu Arq Thr Hat Vol Met hsp Lys Val Cys Tup 

2J-0 ri5 



Lau Lys I-Iis Val Met Leu Asp Pro Glu Thr Gly Leu Asp Pro 2co Asn 

225 23Q 235 240 



Phe Thr Leu J\rg ?.la i'ila Gin Ely Phe C-lu Ser Thr Acp Tyr Phe lie 
245 250 255 



Aid. GLy Tyr Tip j.lii Try Aim. LyiJ Vdl Pllt Girt Al;u Lt;u GLy Veil III 
2SO 2-BS 270 



Gly Tyr Glu Pro Asn Lyo Hut Thr Scr Ala Ala Tyr Aap Trp Any Luu 
275 260 285 



iT^ Tyr Leu Asp l-eu Arn Artj Asp Arg Tyr Fhe TSic Lys Leu Lys 

290 295 300 



555/7*2 

Glu C-ln lie- Glu Leu PLb His aln Lbul Sar Ely Glu Lys Vdl Cye Leu 
3U£ 310 315 320 



TTr (41 y TTia Ser Met Gly Ser Gin lie lie £he Tyi" PLe Met Lye Tup 
3 25 33 0 :j-J5 



Val Glu Ala Glu Gly Fro Leu 'Jyr Gly Asn lily <=ly Airg c?:iy Trp Veil 
34:0 345 350 



Aen Glu Hia lift Asp 3er t^he _le Asn Ala Ala Gly Thr Leu Leu Gly 
355 360 355 



Aln Pro L.-/B Ala Val Pro Ala Leu lie Set Gly Glu it=t Lys Asp Thr 
?70 3 75 She- 



lls Gin Leu AEn Thr LGU Ala Met ly-r Cily hen CtI.U Lye Pile Phc Scl- 
365 ."?t> ,100 



Src] lie Glu ftrg vaI Ly& T-fer. i,su fill Thr Trp <Hy Cly lis Pro Ser 

4 3S 410 



Met Leu Pro Lys Cly Glu Glu Val He Trp Gly Aap Kat Lyg Ser Ser 
420 435 43f> 



assc Glu Asp Ala :i-eu Ann AKJ1 Asn Tlir Anp Thr Tyr Gly Asn Phs He 
435 -5=40 445 



Anj Phs Glu firg Aen Thr Ser &=?p Ala Plus Asn Lye fian. Leu Thr tfet 
4-- E *P 455 4tiU 



Lye As; 1 Als He Asn Mat Tlir l™ Ser He Ser p*-n (41 n Trr> Leu Gin 
£65 470 +75 460 



WO 



Aug Jlrrj Val Hia Glu Gin Tyr Ear Plia Gly Tyr Seir Lys Afcn Glu Glu 
4 85 ^90 



Glu Leu AE^ L.VB AbUl Glu Leu Eifj Htn T.yc Hie 7:rp Scr Af,n Pttct Met 
500 D-35 510 



Glu Val Pro Leu Pro Glu Ala Pre His HeL Lya lie Tyr Cya lie Tyr 
515 525 



C-ly Val Aan Agn Pro Tlrr Glu Airg Ala Tyj_ Tdl Tyi' Ly= Glu Glu Asp 
530 515 Fin 



'*sp JHs™ Eer Alh Leu Asn lieu Thr lie Asp Tyi- @~u Sse Lys 31 u ?ro 

SE0 bbd EbC 



Vail T?hc LOU Thr Glu Gly Asp Sly Thr Val Pro L^-J Vat Ala His Ssr 
56^ 570 575 



Met Cys Hi* Lyss Tvp ju a <3i n Sly Ala fier Pro Tyr Agji Pro Ala Gly 
-ISO 535 iiJO 



11b Aaii v?l Tlxc He Val Glu Met Ly^ Hl^ Gin Pio Ahj Arg Phe Anp 

GM Sfl.n 



He Arn Gly Gly Ala Lys Ser Glu His Val AHp He Leu Gly Ser 

510 615 sao 



Ala Glu r,flii tRT ARp -Tyr r P.e i™ Lys lie Ala. Sec Gly Aen Gly Asp 
SU-S 030 635 610 
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557/7*2 

Leu Val Glu-Pio Axg Gin Lei Ser Abel Leu Ear Gin Ttp Val Scr Sin 

6SE 



Met Pro Pha Pru Met 
G60 



<210> 235 

cans lifii 

<Z12> DNA 



<221> CDS 

<222> (1)..1U64) 

<-!0Q> 225 

atg gas cag aac igg ntc ic.g uuli tjaui acg aaa act tgt age got <ia 

Met trlu (Jin Asn aw; She Lya Lyp Rt'i Thr Lys Till' Cyis Ser Ala Eer 
IS 10 15 

tgg ccig ugu yon uuy cag teg acg ctg tgt gcg aca gat egc etc iwn 36 

Tip Pro Arg Ala Pre. Gin fl s -r 'ifer Le.i "ye Ala Thr Asp Al-<j L=u CSJ/j 

2.0 35 3 0 

etc SICa tic gat gtg tac act age gca yag Uyy uad eye eje tct cg.= 1.-1/1 

L^u T3j~ Tyi- Asp Val Tyr Tiir £er Al^i Glu Arg Gin Ai:g Arg Her &rg 

*5 4=0 4r, 

&ct act aqq ctt aac ctt gtg ttt ttg sac: yyt: aye ggc atg ag- 192 

Thr Ala Thr Arg Leu Asn Leu Val Phe Leu Ilia Gly Ger Gly Met Hsr 

5 3 55 60 

i.ay gtg gta T.gg gag tsc tat ttg Ct:g ™t crt-.i gta ijcc gec gat gcg 240 

Lya Val Val Trp Glu Tyr 'iyr Den Pro Ai-g l™ VaJ. a.L= ft la Asp Ala 
70 75 ao 

tag ygc aat tat gc-c ate gac aag gt3 ttg ttg ate! yac cag gtt aac 20 a 

Glu Gly A3E Tyr Ala He Aap Lys Val Leu Leu lie Asp Gin Val Asn 

35 30 S5 



WO 



cac ggt gat tat yog gta cgc sue cge ggc aga etc ggc acc flat tta 326 

His Gly flap -^ev A" a Val A-rg A». D Arg Sly Axg La 'J Oly Ihr Jan P.ie 
100 105 110 

auc tgj ate gac egg gec cgc gac gtg ctd ang nit gca iaa tge gag 364 
Aan '.iTp :n.e Asp Gly Ala Arg asp Val iLeu Lys He Ma Ttxr C*ys Glc 
115 120 125 

ht: g 9Sf" ^gt aLt gac ige lmC eeg gca rtF. gac gta gtc atn ggc cac 43i 
Lriu Gly Slli: lis A^p s^r Hie Pro Ala Lau Asm val val Us Jiy n is 
1.1(1 13 5 140 

teg atg ggc ggg ttc cag guL eLt gng hgt. gar gtn ntg cag i-ccj aat 43 C- 

£er Hfct Gly Gly Flic Gin Ala Leu Ala Oys Asp val Leu Gin Pro Asn 
145 .150 155 150 

ctg ttt sat Ltg eLe ate ttp ate gag cet gta gtc etc acn egg aaa biiiJ 
Leu PLe His Leu leu Tie IiOTI Ho Glu Pro i'al Val Tie. His Arg L-y= 
165 111! 175 

gec ate ngc rice ggg agg cca ggg ctL cuy uUt r (at tct ccg c&n ate 
Ala He Gly Ma Gly Arg Pro Gly Leu Pro F.ro Anp $<?r Pro Gin lis 
180 T.r>S 130 

CCS g=ia aat ett t?x aac tec eta cJgt tta aag acg tgc guC C^L tba 62 '1 

tro rtl.u Aen Leu Tyr asm. Ser Leu Axg Lys Thr Cys A#p Hi a Phe 
25 5 200 a&5 

get aac gag tec gaa Cat gtc aaa f.at. =itg =*gg sac ggt tec ttt ttt S12 
rja ."^n Glu Scr Glu Tyr Val r,ya Tyr net Arg Asn Gly Ser Phs Phe 
210 215 330 

sec aa- gcg u&u aeje tail att: nhg csa asc ate ate gat ttt gag agg yyo 
Thr Agii Ala Hia Sat Gin He Leu «1t Asn He lie Asp Phe Glu flrg 
^25 2:10 235 240 

=ca aaa gec tct gga guic gafc gaa gat ggt gga cue y LL ^jyu uuy any Tofl 
Thr Lys Ala Shi' Gly Asp Asp Glu Anp Gly Gly Pre Val A-rg Thr F,y.=: 
245 250 £55 

atg gaef cag fjet csts aat etc etc tgc taa afeg aac atg ca S act ttt 6l« 



559/7*2 

Mtit Glu Glu <JlH Asn LfcJ Let Cye Ty.r Met A.-3I1. Met G-ln Tar PlTft 



gcc ^ct ttc cLy uLiii dy^ iat Cftg as.g t-tt ^ Ly d.yy use figg acl liLu 

f.la Fxs Plus Leu lift 3sr ikan Val Lyn Phe val A^g j,ys Arg T"i- T7r 

275 :if\{\ 2BE 

cac att gtg gyc gcg cjl-s Lt^ atit; tgg Lyt cct ccg caa a at cag ctg 

His 1 1=5 Val C-ly Ala Arg Ser Aen 7*p Cye Pro Pro Gin Aan (Tin Lou 

23D 39o 3 CO 

ttt ttg cag aaa &CiL ota cag aac ttc c±L i;Lc sat gtc att ccc ggc 

Plie Lhu Gin Lyt; Thr Leu Gl-i Ami lyr Hie Leu Asp Val He Pro Gly 

30fl 310 315 32D 

ggc to 2 c&c ttg gtc aac gtt gag get ccg gac ctg gtg a.ti! o^Cj agy 

Gly 3er His Le« Val Afcii Val Glu Ala Pro AUy Leu Val Ha Glu Arg 

325 330 iJij 

att ast C3C cac StC gag ttt gtC Ctt aCC tOC C?C3 dtcf gag tec 

Tie Ash His His; lie His GIj Plie Va.1 Lsu Thi- Sei- Pre Lea Sin Ser 
345 3 50 

tea cac att ccg caa ttg acc ctt qan caa aqa gcg gt2 atg ttt gac 

Set: His II* Fro- <sln Lsu Tlir Leu £iu Glu Si-p Ala Val Met Kis asp 

355 365 

uytj yut ttc Itjtj ttc Hag aat gs.a gnt ttg gtr. aaa ar:g act 3.3 £ 

A~g Al =5 Pti= fJsr Ph= lyvj Abu. Glu Ala. Leu V3Ll Lys Thr "Chi: Lys 

■itV JVil 3 60 

caa aaa ctg t^a 
Gin Lys Leu 



<211* 367 
<212> PET 

<il3i iJaccihiarDinyCca eGr=viaiae 
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Met (Jlu Gin Asn Arg Put; iys Lys Glu. Thr Lys 'llir Cys Ser Ala £er 



Tru P~o Ang Ala Pro Gin Ser Tlrr Leu Cys iLiZ, Hif Asi& Arg Leu Glu 



Leu Tin lyr a^p Val uyr iTif Ser Ala Olr Arg Gin Arg AL~g Eei: Arg 



Thr Ala lire Ar? Leu A^i Le-j Val i?h<S. LSU His iily J3ar [31 y Kst .5&r 



Lys Va.1 Val Trp Glu Tyr Tyr Leu Pro Arg Lsu Val Ala Ala Asp Ala 



Glu cly hun Tyr Ala lio Asp Lya val ls.iji Lsu lie Asp L'i'.n Vsl A#n 



I] is Gly Asp Se- A1& Val Arg A&a Arg Gly ;irg Leu Gly Thr A?n Phfe 

iac 105 no 



Apu Trp lis Asp Gly Ala Arg A&p Val Lsu Lys ils Ma 'Jhr Cys Glu 
115 120 125 



leu Gly tier lie Asp Ser His Fuo Ala Leu Asi Val Val lie Qly Hi£ 
13 0 13 5 140 



fier Met Gly Gly PTie Gin a?. a Leu Ala Cys Aep Val Leu Gin Pro Asn. 

145 150 155 160 



LiiU The Hit; LJU LCU Hi Leu lie Glu Prci Vul Val He Thr Arg Zsys 



WO 
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PCT.Tjssftfja/oiim 

L'J5 



Ala lis Sly Ala. Gly Arg Pro (31 y t en Fro Pro Asp Ser Pro Gits tHf. 

130 185 190 

Pro Glu Adn L?.i: Tyr Aan Scr LCU Aug Leu LV3 Thr Cya Anp Hlc ?jie 

195 200 i!U5 



Ala. Aon Glu Sir Glu Tyr Val Lya Tyr Hot Arg Aan Gly Scr rhG Phe 

'Alii 'A.IS ?.Ui 



Thv Asn Ni Sfir vVI n t 1f T mi ftln Ann Tt= Tie 7> pp ^Vih= C-\.u Arg 

325 330 235 2^0 



Ihr Lys Ale Ser Gly Asp Asp L-lu. Asp Gly Gly Pro Val Arg TCir Lys 
245 250 255 



M«L Glu Glii Aid Glu A^u Luu. Lhll CyU Tyr.' Met A^ii Kel Glii TIjx Phe 
2SD 2t55 2?(J 



Ala l*ro Phe Leu lie Car Abe. Val Lys Phc Val Arg Lys Arrj Thr lie 

2VH 2t50 

Hip Tip V=i1 «ly A ! s Ang Sht Af*t1 Trp Cys PJ"" ?rc Giii Ann Rln T,f?u 

230 2 95 'J 00 



Phe Leu Gin Lys 'i'hr lew Gin r.en I'yr His Leu Asp Val lie ~=>ro 31 y 
3 05 Slfl SIB 



Gly Sei" Hi& Leu Va.1 Asm. Val Glu Ala. Pro Asp Leu Val lie Glu Arg 
325 330 335 



WO 
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Ilti Aan Hi±j His He His £lu Ph& Val Leu Thr Ser Fro Leu GIIti 

■140 345 3 S [I 



Ser Hie lie Pro Gin. LCu Thr L=u HI it (tI.u Arg Ala Val Met Pile Asp 
3 55 360 iSS 



Aoj Ala PIk; asp See Phe ?yp Ann oVu Aln T,ru Val Lys Thr Ttr Lye 
370 375 i&<i 



■jln Lyfc La Li 
J35 



<212> DKA 

i213> SacchsroTnyce.g cerevi!3ld'i 



<220> 
-:400> 237 

atg tea teL coy LL 1 ^ Ltt; ctg r.na inr hct cag gat ata gag etc ttc 4 3 

Mot Sor fletr filrt Phfl Ph= T.^n l.yp "Utt ^(?-r (Jin iisp Il<2 Glu L=U ?he 
1 !5 11 15 

c,i£i aye tac cca act ttt gag caa tec aac aca aac toe aag gat ttc M-S 

Gin Ser Tyr Prn Thy Pbs Ulu C-In Eor Asii Tlir Aan Ser Lys Asp Phe 
an 25 3D 

cat gtc Att tee tsg gtt tta fcerg c-i= t~t ggr: aga ttt ttg Lta ill 

Pro Val He Ser S=r Val Le=U Set" Pro Cyu Gly Axy Pluu; Leu. Ala. Lan 

35 40 45 

tflt ^Sfl aag qaq aae qtc aaa gtt ttt tea ggz cca tgt ttg cat aac 1&£ 

Car 'rhr Lys jlu Asn Vai Lys Val Phe Thr Gly Pro Cys Leu 7i&p A5I1 
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gLt t:Ua tta s.an atg asg ttg hrc gat? gtc tat c-ac gta ca- ttc Lut 
Val T.5U LOU Thi- Met L.ys Leu act Asp Val Tyi: AJp Llill Hiii PLc fler 



cca gca ggE aac t:ar. tta age act tfig gEig aga gcg tilL ata ^aa. ga? 
Pro Ala Gly Asm Tyr Leu Thr Tup Glu Arg Ala 5sr He Gin Acp 



eta ait cac dit. ddO uLL uus gtt tgg tat ttg aat aaa c-a ttt aag 
Pro Ann Hla Iy R a in Vsl jjys val Tb^ ?yr Lau Abii Lye Pxo Phe Lyj 
100 105 lie 

asa g&L tyc gtt teg gag gat eta gtc cct gdfc tac gaa tat caa yvju 
Lyy Asp Oye Val Sc3K C-lti Ag.p lie Val Pro Ala Tyr Glu Tyr Gin TC a 
115 120 125 

aaa tnc CP.?, ago y<jt teg ctt tta Ciia tt= f.r.r. spa tta gat aat r. = t 
Lye Set filn Seu e?.y Trp ?h'i! Leu Gin whti Her lvs L^tf Asp hsn Tyr 

13 3 13 E 1.20 

crag eta aga ctfc ttt aaa cao gats LLg aag st- gtt .aaa tta age tec 
Sly Lau Arg Leu Phe Lya His Aap Lsu T.ys He Val Lya ijeu Ser S*ii- 
145 150 1GE ieu 

get aat gun; g f i-- aat ttc gae tt£ caa tct cc:g t LL ycjt gtc ttg tc-t 
Ala Aari Ala u*p Asn Ph= Aap PI*a Gin 5~r Pre Phe JC.a Yd LCU Gcr 
1S5 170 17E 

gaL gat gaa arrg tee caa Car ttc acc acc fcac eta ate LeL Uuli yuL 
Aap Aap R1« Thr !ier Qln Hie Phe Thr -Sir Ty- Leu He Ser Pra Ala 
1B0 125 

g^a tjaL era ae.* stt tgt act ttc aca sea gaa. aa^ gg- ggt aau ueg 
Glu Hie pro rir He Cys Th:: the Thr F1-0 Glu Lye Sly Gly LyM P=e 

1^5 200 235 

get e&a tta a^c ata tgg yec etc tct gaa ggt aaa ate arc aag aaa 
Ala Gin Ley Ila He Tup Ala I.eu Bar Clu Gly Lys ]Lle Thr Lys Lya 
210 215 220 



_„ . ,. ... stanta 

caLL gC3 tcu Jiia ar:t tt3 tt"; aap get. gat. tec tgc caa ttg aaa tgg 72 0 

I Id Ala Scir Iyj5 Thr Phe Phe Lys Si a AB]p Set Cys Gin Leu hys 'ixp 

230 235 24'} 

iat eu± tta ggt aat get att tta tgt tta get att ^ot gat ttt ga. 7£S 
Jisr: Pro Leu aly Aan Sla lie Leu Cy^ Ala He Thr Asp Phe Asp 
245 250 a.^ 

tec tea aac aaa tat tat ggt gaa aac aca eta trie tr.z ctg tct aii 

set ser Aau Lys Ssr Tyr Tyr Gly Glu Thr Leu Ty^ Leu Leu !ier 

2CD 265 £70 

ttc caa ggt glu dao yu-y act tty ggi ygt aac tct gta agt gtt r.ct flfcd 

Phe flln Sly Val ?.stp City TV- r.c^i cjly COy Asn Per Val Arq Val 
275 26C 2«5 

-ta SCO let ggn cct gtc CSS gat ttc 4Ct Ltjy teg can. ict tea Rgg 91.3 
Lau TLr Thr 31 y Pro Val His Asp The Tht T*p Sen- Pro Thr tier Arg 
293 245 -joo 

d&a ttc qtjfe gtc ate get ggl L<iU sty tea gca acc att tec :t; Ztt 36 D 

c-lm Phe Gly vai He Al<± Glj Tyj.- Met i*rc- J"ila Thr He ssr Phe ?bd 
305 310 315 220 

g&c -.ta aga ggt aat gtt <jzc cat tea tta cct caa caa g;c aaa aat 1005 
Asp Leu Arg -31 y Aan Val Val Hio S^r Lea Pro -31 11 Glu. Ala Lys Abji 
325 330 335 

aoc ally CLL Ltu LcJt <jl:f tct ggt cat t£C att Ctt ate (VflC QqCf t = t 
Thr M?.t: LSH Phs fifi>- Ptt> (?ly H Tyr Il^s Leu He ALa Gly ?he 

340 345 350 

ggL tta crag ggc tec gtg gaa ate eta gat cat aid fiac ttc: UTM 

Gly Asn lifiii cSl.-n Gly Ker Val Glu Ha Leu Aat> Arg Leu Asp Lys Phe 
SSS 160 3.$S 

aag tg= gtg 4gfc aia ttt gat: get aw aac ac-t tot 9L0 tgc aaa tgg llfi2 
Lys Cye Val Set Lya Phe Asp Ala Utr Ami Tilt- Stit Val Cya r,yp Txp 
ST'O 375 Ififl 



tta c^q qqt qq^ qaa ttt ate atg aca get tic act tea cca aga ttg 
Ser Vso Gly Gly 32 U Phe He Mat Hir Ala Thr Thr Ser ?ro ftELf LCL; 



125C 



WO 

365 



39 0 



395 
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400 



aga gtg gat aac age gtt aaa i.ta tgg cat gta, tea ggc ict tta gta 1243 

Arg Val Aj&p Attn Gr:y Val Lys lie Xiy His Val Set" Gly Eer Llill Val 

40B 4.1 C 415 

ttt gt- aas. gag ttc aag gag ctt ttg aag gta gac tgg agg Liia lil-m 1395 

Pile Val Lis Glu Pile Ly;J Glu Iitu Lau Lys Val Aap Tip Arg Sar ?ro 

420 425 4^0 

tgt 3.3- tail aaa act ttg gaa £ac aaa gac ga.a gca ttt iic gag aac i3 4-l 

Cya Asn ™yi Lys Thr L*U Glu Asn Lya Aap Glu Ala Plua ?he Glu Aeoi 

435 440 IIS 

r.at. ntc att aat aac tgg gaa eeg eta cct gat teg acc acii tot- t^a 

Eis lie He Aan Asn Trp Glu Pro Leu Pro Asp Ser TAr Thr £^r Sfej. 

450 -155 460 

cut gi. cct aaa =ta tec aat e-ib t'B gaa ttg eaa ata eat tsz ape 1440 

Lau A=p fin lys, :i:.".e yer Asn Lys s-;r Gli: Leu Gin lis His s=r s=s 

J$5 470 d75 430 

^Lt uaii gag t.an aha agh caa nan mj. age aga gaa gca age ter aat ld8 3 

Val filn Glu Tyr Tie Her rain His. Pro 8er A1-3 alu Ala 3er 3^r Asn 

4BU iSD 495 

gga aac gga tct aag gec aaa get gga ggc gcL tut aa^ cca cct cac 15 J 5 

Sly Asn Gly 3er Lyt Ala Lys Ala Gly Gly Ala Tyr f,yn rro Pro H^O 

50Q .'>U5 510 

gca age. aga aca gga ggt ggzi dgt atz gtc ccc gga gtt uuL: cct ggt L5B4 

Ala Arg Arg Thr Gly Gly Gly Ai;g He Val Prs Gly Val rro Pro Gly 

515 530 52.5 

gca g^e aag aag aco ate cca ggt? eta gtt ccq gcrc atq agt gec aac j.63 2 

Ala Ala Lys Ir/s Thx He Pro Gly Leu Val Gly Met S^r Ala ASH 

EZO .^S 540 

aag gac gec aac ace a;ig aac agg aga aga aga grrrr aat npa aag C^s 10 eo 

hya A~p Ala Aan Tlir Lya Aan Arg Arg Arg Arg iila ASQ lys Tjys 3e" 

h4b SbO 555 550 



agt gaa azg tea CCt £at ti^t snt ccg get: cca tnt gat tret gc" tne 17. 

t:5T- fr].u Thr 3eE Pre- Asp Ser Th? fro Ma Pro £er Ala Pkq Ala Ssr 

E<J5 575 

sea aat gec cce aca aac aat aaa gaa act tat era gag g^g aaa n 7 

Thr 1.331 Ala ThJ? Aehi Lyp Qlu ^hi" SejT Pro Glli Glu Lys H ,yfi 

580 SS5 5D0 

a La jiLTa tt:t tta eta aag aaa tta aqg tftt att gaa. elcg ttg aag gaa IE. 

lis fire- flsr: r^.u L-CU Lys T.yc t,c^ Arg Al - rlo Glu Thr Leu Lys -31 .t 

593 eCC- b'Jb 

cyci uci^ yuu ylu ygt,- L-ac aaa uta. yaa gat ac^j caa gtt eta aaa att IS 

Arg fll.T! 7\la Val Oly &rrp Tiyn r,<=m filn Ar;p Tlyr (3J_ n -j-qI LOU Lys 

G'.L 015 F20 

csa a-zt gaa gaa aaa gtg ttg aaa gat ttg y-aa aag L Ly yyL Lyy aiy 19 

Gin Thr Gl\i Glu lys Val Lou Lys Aap Lgu QIil Lys Lern Rly Trp Lys 

t35 £.10 fi-iS 040 

gat ^aa lad is 
A=p 3 III 



.-.sia.v 23a 
tail--* 64^ 
<313* E3.T 



Met Ssr Ser 3ln Pbe Ptie L-eu Lye Tlir Ssr GLn Acp lie Glu Leu Fht 



Glji S=r 7yr Prr> Thr Pfcc? Gl.u (H-n Set As 11 Tbr fisn Ser Lys Asp Fhz 



Pro Val lie Ber Ser Val Lau aet Pro C?ys Gly Arg Fhs L&u Ala Leu. 



WO 



Art TVir T,y=: Pin Asn Val Lya Vf.l Pine TEll' Gly Prg Cys Leu Asp Am 

50 55 60 

Val Leu Leu Thr K&t Lyg Leu iSer Asp val Tyr Asp Lt-u Fir Pile S^r 

&5 70 75 SO 

?xo AXil Sly Aso Tyr Leu S<sr '.irp Ulu Aug Ala aer He Gin Asp 

35 90 95 

Tro A2H Hia Lys A an Val Lys Viil rrp Tyr Leu Aan Lys Pru Pht; Lyis 

100 105 110 

Lys fis-p CyE Veil Sor Glu Aap lie. Va.l (=iro Ala Tyr Glu Tyr Gin. Ula 

115 120 135 

Lys Ser Gill Ear Gly Txp Phe T.rii C?1n nho SCr Lys Lau Asp Asn 'Hys 

130 1C10 

Sly L^u Al-^t Lea Ph= Lye His Asp L<au L^k He Veil Lye Leu £cr Ecr 

145 150 ISP ISO 

Ala A33i Ala Asp Asm Pfce Asp 5h» <3ln Sei; Pro File 1:1a. Veil L(ju Ser 

16 5 170 175 

Asp Aap Glna '.llir Sax <}"ln His Phe Thr Thr Tyr Leu Ho Ear Pro Ala 

lB'j 18S 190 

Glu Hie Fro Thr He Cyc Thr Trie Thir Prn T.ys tfly oLy Lya Pro 

19S 200 205 



Ala (51 n Zjbti lie He ^rp Ala lou See Glu Gly Lys He Thr Lys Lye. 



He Ala Scr Lys Thr Phe Pha Ly£ Ala Asp Ser Cya Sir. Lsu Lys Trp 
^K* 230 235 2-1D 



Asn fro Leu Gly Adii Ala He jSU Cys Leti Ala He Thr Aao l J lie Aap 
2JE 230 251> 



Set' Ser Ami Lya Sal Tyr Tyr Gly Glu Asn Thr LtU Tyr Lw l.fiu i]er 

aec. S6& 2to 



PbsS 31 n Gly Val Asn Ql* Thr Lew aly Gly &ea Ser Val Arg VOlI J3!V 
275 230 iJ«ij 



Leu The Thr Gly Pre? Val Hie Asp Phe Hir 'lip tier pTf Th~ Bar Arg 
2?Q 255 3C0 



Gin Phe Gly "Je.! lis -x l e. <*ly 'J.'yr Mat Pro Ala Thr He Ser- Ph= PJje 
3 05 310 315 320 



fls? Leu An:g Gly Aan Val Val Hie Sex Leu Pro Gin Gin Ala Jfjys ash 
.=125 330 3^5 



Thr Met Leu Phe Ser FTlj SCr Gly Hie Tyr He jsu lis Ala lily Pne 
340 345 350 



<31y Asn 1.™ Gin Gly Eer Val Glu He J.pjj Asp Arg Leu Asp lyc Phe 
355 3G0 3S5 



Lys Cys Val Her f.vp Phe Asp Ala Thr Acn Ttr Ser Val Cya Lya Trp 

370 375 
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ilp.-r ?m Gly (Jly r3lu Pile lie Met Ihi: Ala Tin Tlizr StL Pro Arg Dau 
5E5 390 395 40(1 



Arg Val Asp Asm Gly V*l Lys lie Trp His Val Ser Gly 3=r T,f^ v<=:i 
405 410 415 



Pfce Val Lya Glu Pifi Lys -3lu Leu Leu bys Val Asp Tip Arg Sec Pxv 
420 425 430 



Cys Aan Tyrr I,y=? JTir .hsu glu AsStl Iiys Asp 31 u Ala plie Phe Glu Aim 
.'.du 445 



Hie lis lie ASH ian TL-p Gin Pro :■■«-] Pre .".(?p Ser Thr rh- Scr Ser 
4 50 rtS.^: 4 50 

Leu Asp Plu Lyd lie Sen Afii T.yn fl=r filii T«ci.i "In lie His S*r Ser 
465 ^7<n 475 

Val 31ji Glu Tyir lie Ser Gin His Pro Set Ara Slu Ala ,?er Aeti 
4S5 433 



Gly Aan «ly ijsr Lys Ala Lys Ala Gly Oly Ala Tyr Ly& Pro Sro Hi Li 
BOO 505 510 



Ala Arg '.Air Gly :41y L41y Arg He Val Pro Gly Val Pro Pro Gly 

515 520 525 



£la Ala Lyc Lye Thr He fro Gly Leu Val Ptn Gly Met: fl«r Ma Asn 
53 0 555 SaO 



WO 2fi04/n«39S 



( , l-f ■ .^0/7fii 

Lys fisp Ala A^n Tiir Lys Atiii Arg Arg Arg Ala As=n £ya Lya tie* 

545 55D 555 



31 u 'Thr Ssr Pro Asp Ser Hir P^o Ala Era 3si Ala **t~o A "la S^r 
S65 S7C 575 



Thr Asn Ala Pro 1'hr Asn *sti Lys Glu Thr tier ±?ro trlu GJ.u lyp Lys 
580 5B5 IsSfJ 



life Sfer !■=-] I, en T.yS T..V3 J-Au Arq AH^ ,Qe <t"Uj 'Jtir LfiU Lys Hlv 

cat sou 605 



Arg r?Jn Val Gly Asp lys leu Glxi Asp Tiir Gin Vnl Tjen Tys He 

£10 615 620 



'^lll Thr GlU Gl'j. Lya VEtl Lau Lj'S Sap Iteu Gl'j. Lya L~u t=ly TL-p Lya 



■=311? 450 
<212> ENA 
<213> fiarr.har^myr.! 



<220> 
*221> CDS 

^ass? (i) . . i4!io; 

*.400> 239 

atg tea gec acc aga gec aat aaa ga- att ttc aca eta ttc gac aag 

H^t Seir Ala Hie Arg Ala Atm Lya Asp lie Pha Hhr Leu Fliti AHp Ly£ 

15 1Q 15 



wo mfumziw 
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afig ggt cna ggc gee att gcc aaq qat tec ttg gga yat tzic ctg agg 
lys f.fl.y Mia Gly Ala il<s Ala Lys As;? Ser Lau Gly r.cp Tyr Leu Arg 



gca att ggc to.c aac cec ace aeo crag cLu yta egg gae atu *La a~;j 
Ala lis Gly Tyr Asn Pro Thr Ami Gin Leu Vs. I. pl.n Asp lis lie flsn 



tjurj yat teg age ttg cq& rjaC fjee tdz a<T£ ttg acg Ctg gac cag att 
Ala Asp Eer Ser Leu Arg Asp Ala. Ser aer Lew Tiir Lau Asp Gin il« 



att gaa gtC iao gua aiig gaa tt^ gat act as: sag 

He Olu Vol Aan G_t Lyp Glli Leu Asp Sis. Tiir Thr Lye 



yc* aag aca gaa gac tte gtr. ==ag gca z.tc cag gte ttc gar. aag gaa 
Ale Lys Tin: Glu Asp tlie val l>ys Ala ?1ig Gin v>l Kje Asp Di-a olu 



agt aCff. ggu miy yL* ttit gtt ggt gac tta :.ag fc.itf a-.g ctE act ggc 

Sar Tlir Gly T.ypi V=n Sri- Val Gly Aap Leu Arg Tyr Ket L3U Thr Sly 

TOO 105 110 

ggt g=a aag tta <acc ya-j ^'Jt gaa gt* gac gag ctg ttg tag grit 

Lfe>i Gly Glu Lys L&u Thr A»p Al«r Glu Val Afro 31u Leu Lgu Ly* vTl y 

115 1W 125 

gtt gaa ctg g=ic *gc ggsi ^aa att gac tac aag aa.g LLu itu gaa 

Val '3lv. Val asp Sen: Asn Gly Glu ILs Atp Tyr Lyu Lya Phe J.l= Gill 

130 135 140 



qat gtt ttg aga caa tga 
Hr.p vail. Ten Arg gin 



■cBIls. 149 

■-ii.^ tfaccharotiiycss tiereviciae 



, „ , ,„„ : sunm 



Met Ser Sla !Thr- J^.irg £1e Aan Lya Asp lis Ptie Tin Lea Elie AiiJ LyU 



Lys Gly gin Ely Ala lie ilia Lys Asp Eer Leu Gly Aap Tyr Leu Aug 



Ala lie Gly Tyr Acn Pro Thr Apa Gin Leu v<tl Gin Aap lie Hb Aan 



Ala Aay Eer E^r Ltu Axxj Aap Ala Sar S*;r Lau Thr Leu Asp GIq lie 



Thr <31y Lsu lie Gin V&l Asn Glu Lys Giu Lsii Asp Ala Thr =7hr Lys 



Ala Lys 'Hit Gl'J. Asp Phe Val tys Ala yfce Gin Val i>he Asp Lys 01 u 



SC." Thr Cly Lys V?,l SOT Vcl vO.y TVpp r,F=u Arq- Tyr Mfit T.e.ii Eir Gly 
100 1DD 110 



Lqu Gly Glu Lya Leu Thr Asp Ala GIu Val Asp Glu Leu Leu Lye Gly 
115 120 125 



'nl GIjl val Asp Ear Aan Gly Glu lie Asp Tyr Lys Lys Fhe lie Gin 

131 135 140 



Asp Val Lftu. A^g Gill 
145 
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<3.:l.D^ 241. 

*VI1> 1762 

-;212> EUA 

<213> SaccharrtRiyceiEi ssravisiae. 



<2£0;> 

^221> CDS 

<222* (!}-. (1732] 

*ACQ> 241 

atg Li- LCjl titt gtt aaa gag att att gta gat cat tac: a^a sga eta 4H 

Mt=t Tyr Ssnr TIl? val Lyu Glu lie lie Ve-.I Asp Pzq xyi; Lye Arg Leu 

15 10 15 

i.aa tgg ggt ttt att Cta LjLa. a«g rjgg n::.g gtg gaa gac Ctg cca |jal_ &t> 

Ly& Trp Gly Pluc lie Z->ra Val r,y* Arg Gin Val Glu Asp Leu Pro Asp 

2C 25 30 

gap tfca <=,at Left iki-a yaa att gtc- *Ct. ate t\30 aac agt ate Cag =gt iiTf. 

Asp L^u Ab.ii Syr Tim- Glu lis \ ! al Thr :1s scr San s&r Hf. Gin y*:.- 

3 5 4C 45 

cat ga.a a.cs get 3**. asfc ttc ate a;g a-rt aca &gL yaa »h» cat r.=,* is 2 

Eia GU Thr Al? Gin A^n Tilt Ha Thr Chi" Tjr Ser Glu LyE Asp Gin 

S !> 55 SO 

c:tu t:at ttt gag act agt age tat e.qz gaa cat aa^ aat otg aic 24 3 

T.su TT f b'b? Gli.i 'Ihr 5<?r 3er Tyr Ser Glu Hie Lys Asp Asn Ydl AbiI 

G5 70 75 fit! 

gtt act aga agt tat gaa tat a^a gat gaa gec gat agg cr:a tgg tyrj 283 

Va] Thr Arg Scr Tyr Glu Tyr Arg J^p GI-u Ala Asp Arg Pro Trp Trp 

85 30 35 

aga. fct-.t ttc gst gaa caa gag LaL ugsj at<j ;le-.c gaa aag gaa aga t<Jt 3 36 

Afg Pile File Asp Glu Glu. GIll Tyr Arg He Apn 31.11 LyE Glu Arg S*r 

10D 1 0>> 120 

cac a at aaa tgg tat agt tgg ttc aaa cag ggt acc tct Llic; aaa yaa 

His Asn Lys Trt> Tyr Ser Trp Phe Lye Gill Gly Tllr Bur Phc Lya 3lu 



wo xHimnsn 

115 



120 
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aaa aai tts tta *)tt ?=.=ia ttg gat gtc ett ttfi gco ttt tat tct tgt 482 

'Lye lays Leu Leu lie Lys L=u Asp Val ^.su Leu Ala Plm Tyi Ser cysj 
13 0 135 140 

att get tat tgg gtg aaa tat ?tg gat acg stt ast ata aac aac get 4 BO 

lie Ala Tyr ?L-p Val Lya. Tyr Leu Acp Thr Val Ami Ila Asm Aan Ala 
1'15 150 155 ISO 

Ltic ylili tug ^jja a-y flag gaa gat tta ggc ttt sua get A&t gat ttg i2B 
■IVK Val 5er -oly Met Lys Glu Asp Lea Gly Pbe Gin Gly ASH Asp L4u 
165 170 175 

gtg Git act caa gtn atg tac aca gr.t ggt sat att ata ttt caa tt=r 576 

Val His Thr 'Jin Val. Met Tyr 'Jhr Val Qly Asm. lis lie File Gin Leu 

3-yy 185 ISO 

cca ttt ttg att tac ctg aac acg ci?:c ccs. tta aac tat gt-. tta era M4 

Pro Fhe beu lie Tyr Leu Ami Lya L-eti Era .f.rai .^fd Tyr val Leu Fro 
155 r?np 205 

age ct-~ gao bta tgt tgg tag ULL tea act! gtt ggt get gna tat gtn 572 

Eer LOu Au£' Llq Cya Trp Sar Leu Leu Thr- Val CJly Ala Ala Tyr Val 
210 3 l.!j ^^0 

aat tct gta erca cac Ctcr aa* ?ca att agg ttt ttc att ggg get ttt 720 

Asn Ser Val Ktd Eis Leu Lys Ala He Arg Pbs Fha Ha Gly Ali Fhs 
225 230 235 ^40 

goa gcg «ca ngt tat ttg gca tac caR tat ttg ttt get tac ttt tin 7SS 

Glu Ala P:cq Jet -yr Leu Ala Tyr Gin Tyr Lett Phe Gly S^r Phe Tyr 
245 250 2S5 

a«a cat gat gaa atg gtg cgt cgt tct get ttt tar: tat ttg ggc cag 816 

Lys Hi a A*p fjlu Met Val Arg A?g Eer Ala Fh& Tyr Tyr Leu Gly Gin 

LiEnO 265 370 

tat ata gut stt uta tac get ggt ggg ate cag taa gec gta tat fctin 

Tyr He Gly Ha Leu Ser W.5 Gly Oly He CllL Ecr Ala Val Tyr Ser 



WO 2fl04/nM39S PCT.TJSi20rj4/fll 1 SS8 

i , H ,.. .. . S7V7fi2 

teg tr.r.a. a.a\r. ggh gta aat ggt tta gag gga tgg aga tqg aa^ ttt att y 

Ser Leu Asii Gly Val Astn Oly Let Qlu Gly Trp A~g Trp Asn Pl"±5 He 

23 D 235 300 

att gas get att gtg tat gtc gta gtg ggr. <7tt att gga ttt hss ten u 

He Asp Al lis val. Val Val V.al rily Leu He Gly Phe Tyr Ser 

jOi? lilt 315 32D 

rjtg cca ggt gac cca tac sac tgt ta^ tct att tta tta act gat gat 10 

■f,rcn pro cm y Asp Pro Tyr Ann Cys Tyr Set He Phe Leu Thr Asp Astj 

j*2b J3b 

yaa aLL ayy tt-.y gcg agg aga tta as.a gaa aac caa aca ggt aaa 10 

fi~n Tift Arg T.nr.i Mfi flrg r >yp A)Cg LOU lys Glu j^fi Gill T]rr Gly Ly3 

340 345 350 

agt gat ttt gaa aca add gt« LLC gaL aLL aati ctg i^y mi acn att 11 

Scr Asp Pha Glu Tlir Lys Val Pba Asp lis Jysj T.su Trp hys Thr lis 

3 55 *f;l> ?6E5 

ttc a^L gaL Leg uaa aLa Lau att tta act tta tgg sat att ttc tgt 11 

l?Li= s=r Asp ?.:p lie Tyr He IiS'i 'liix l-su Ti-p iVsn He fhs cy- 

.17 n ^7^ 3B0 

aat gac; *£-t aat *tt tea tct ggg gca tac eta eta tgg ttg aaa 11 

Trp Asa Asp &tx &tsa Val Scr Ser Cly kid Ty£ Lull Liu T::*] Lau Lys 

iSS 3?D 395 4C-0 

ret r.tg ssa sg^ trie tct r.tt cct aag etc aat cag tta tea at^ ate 12 

!i^r Fiys Arg Ty;r ser He Pro liys leu Asti Gin Lsu 3ei Met ila 

4-DS 410 /_1S 

act ccg ggc tta ggt atg gtt tat teg atg ctt ast g^t ntt att gcii ia 

Ttr Pro Gly Lo« Gly Mat Val Tyr r.a-j Met leu. Thr Gly lie He JUa 

4-20 -525 13 0 

gat aai tta nan -r.t cgt bgg ttt gcg att att ttt &CL ancj <jtt ttc 13 

j-it-jJ Ii^S Leu Hiu Ser Aig Tx.p PLu Aid Iln lit; Pba TJir Gin Vs.1 Ph= 

43 5 44 f, 445 



aat ate att gs?t aac tec *.ta tta gee get tgg g^c gtc gca gea gga 
ASn Ha lis Gly ASrl Ear Ha Lei2 Ala Ala Trp Agp Val Ala Glu Sly 



139-2 
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4=50 

cc: »B t^g ttt gca ttt E.tcr ctg ea?. tgt ttt ggt tg*j get at 3 get 1440 
All Lyu Trp ?he iMct Plus Met Leu Gill Cys ?lie 0ly Ttp Met Ala 

465 470 475 480 

cat g tt tta 3ac tct tgg caa sac gat att tgt cgc cqa ga.t get iaa 14 &S 

Pra Val LCii Tyr Eur Tip GIl Aan Asp Il<5 Cyc Aug Arg Aep Ma Gin 
l&S ^90 4SE 

act aga get att act tta gtt a.ca atg aat att atg get c&a tea tct 153 6 
■HlE Arg Ala lie Thr LiU Vdl Thr Met Asm lie Eet Ala. Sin Ser Ser 
.SCO 505 510 

acc gdi egg atn agt gtt ttg gtt tgg aea sris caa gas get ccc egg 15<34 
Tiir Ala Trp ri= 3er Val J»eu Val Trp Lys ThE tilu olu Ala fro Arg 
515 520 525 

r.Bt T-.t.s Rag ggg ttt act ttc set gca tgt tct get ttt tgt etc t2£! 1£3E 
Tyr Leu Lys Sly Phe Thr Phe Thr ?.la C.yn Cis:: A], a Phfi Cys Ltn;. Sar 
520 535 54C 

nf.t tgg ant tr.t gtt gts c±n tsrr the tat aaa ctjt gat yaa ayy iacJ 1€B0 
He T^p Thr Phe val val Leu Tyr P7>e Tyr r,ys *rg Asp sin Arg Aan 
545 S3D 5:ib *fj<l 

£iat gec a^g aag aac ggt att gtg ctt tat aac tct saa cat ggt gtfi 172a 
Abel Ala Lys Lye Ahu Sly He VSil Leu Tyr Asia 5*1' Lys Hi.£ Gly Val 
SGS 570 575 

aag ega adg tea aaa g&e ttt ge.e. ace tea tea gta tc^ gat gaa 17 7 5 
Olu Lye Fro Tlir Se-i- Lyu Aap Val Glu Thr jj-j. Ear Val Ser Asp Glu 
560 5SE 550 

aaa t*a 1.7i!2 
Lys 
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<211> 
<212> 



242. 
553 
PRT 



, .. „,„ - - 577/Ttt 



Met Tyir Ser ile Val ^ys Olv. lie 11= Val Adp Pi-O Tyr J.y=>. Arg Leu 



Lys 'lip rJly Flie lie Fro Val Lys Arg riln Val Glu Asp I.en Prn £sp 



^w?p Jrsu rt-sn fJer 'Jtir He Val 'Hir iile Mer ^Fin ^rtt 11= aid Wi- 



llis (31a Thr Air. gIm Asn Phe He Tin- Thr Thr ser Glu Lye ^sp 51 u 



Leu His Ehe Glu Thr Sex Sec Tyr Ser Glu His Lyo Asp flatf Val £sn 



Val Thr Ajl-j fisr Tyjr Sin Tyr /tig Aa« Gli? Ala .bsj? Ar;j Pmt.' Trp Tuy 



Arg i?he Phe Asp (Jlu CJln Glu 'lyr Arg lie As:i Glu Lys Glu ftrg Ser 
103 105 110 



Ilia Asn Lys Trp Tyr Ser Trp Fhe Lys Bin Gly Thr fser Phe Lye. Glu 

115 120 125 



r-yrj r.ysi Lou Tinn xip. i,yr. Ii«u Anp Van. iisu Lru Ma Phe. Tyr £«r ftyp 

130 135 140 



He Ala Tyr- Tia Val Lys Syr Leu Anp Thr Val Aan llle flail flail Ala 
145 150 155 160 
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'iVr sffil. fii?r rsly H-t Lvo SlM isp Leu Gly Pbe Gin Gly Ann t.rs 
165 17Q 175 



Val His Tht £ln val Met xyr thr val Gly Abu He Pis Gin Leu 
160 lfi5 :L<>!> 



Pro Phe Leu rle Tyr Itsu Asn Lys Le-j iTo Leu Asn Tyr Val Leu Fra 
155 200 2C5 



Bar Le-.i Asp l,eu Cy,« Ti:p Sur iJ3u Leu Thr Val <3ly Al<± Ala Tyr V~l 

£10 215 2 20 



AE-I3 Ear Val P*d Ilis 1:,hu hys /hie. lie Arg Plua Phe lie Gly Ala Ffcfl 
235 230 235 243 



(31 l. Ala. Plo 3p.it Hyr Tifto Mr* Tyr Cln TVx Leu Phe Gly Ser J?he Tyr 
2ifP 255 



Lys. His Asp Glu list Val Ary a*xj Ser Jila Phe Tyr Tyr Leu Gly Gin 
360 270 



Tyr II* CJly lift Leu a™o: Ala. Gly Gly He Gill £e±- Ala Val Tyr 3sr 
275 280 2Et5 



isr Leu Asn Gly Val Asn Gly L=u Gl^i Gly Tip Ary Try Aan Phe He 
290 300 



He Acp Ma He Val Bar Val Val Vstl Biy i.e.'.l He Gly Phe Tyu Se~ 
MS 310 313 320 



Leni Pro <33 y Asp Pro 'fyc flsn Cys Tyi: fer lie Pte LeiT T>!r /\Fip P.Sp 
325 330 335 



Glu He Arg Liu ^la Arg Lys Ai-q Leu ^ya Glu Asn Gin Tir Cly T.yR 
-^0 34E 35 a 



Bur Asp Flie C-lu. Thr Lya Val ?he Aap He lys Leu TEp Ly E ■Jhr Ho 

355 360 365 



Ph<B Syr Asp Txp _,ya lit Tyr I e Le-i ^Thr Leu Txp Asal He Phe Cyn 
370 330 



Trp Asn Asp S^l Abh Val Si?r Bor Sly Ala 'j,yr LCU Leu Trp Leu Lya 
35-0 355 /-O;, 



ier L3U L5'.= Aug Tyr £<=r He fi:n 7,y(5 Leu AS.-1 Gin T,e-« Sai: Met I^e 
105 410 -JIB 



Thr pro Gly Z*=u c-ly Net v«i Tyr Leu Mat Lau The c-ly He lie JUa 

430 425 



Aap Lya If-ii Htc BC" Arq Trp ?he Ala He He Phc Ttlr Clin Val Phe 
4.i5 440 4Aj=; 



Asu He (31y Asn Ser 1.1 e Leu Ala Ala T~y Aap Val Ala Glu 3ly 

150 455 460 



Ala Lya T*p yhe Ala Ph- Met L=u Gin f>/* t>hs uly Trp Ala Met Ala 

465 470 475 430 



Prn ''Si LSU Tyr 3er Tip Gist As« 7tep He Cya Arfl A-q Asp Ala G-ii 
4&5 490 4 55 



WO 



Thr A~g fl.e "I'Tir ITtPI] Val Ttir Meh Han 1e T-l^t Ala tflr . r -)f=r Sftr 

500 505 SIC- 



Thr Ala Trp He Ser Val Leu Val Trp Lys Thr Glu Gl'j. Ala Prin .^xg 
SIB 520 52 5 



Tyr Leu Lys Gly Phs Thr Ph= Tlix- Ala Cys Se~ Ala Fhe Cys Leu 
530 535 540 



He Trp Thar Ph-H Val Val IcU Tyr The Tyr Lys fete Asp Glu Arg Aan. 
Sib SSI) 5 55 5-sn 



Asn Ala Lys Lys acq <31y He Val Leu 'lyor 2.cn Seir Ly& HriG Sly 'is.?. 

565 570 575 



(alu Lys ?to Thr Ear Lys Asp Val Glu Thr Leu. Ser Val Ser Asp Glu 

530 535 5?0 



*:211p 1041 
<212> DNA 

<213.;. 61 ac rtancMLiytrtii Liars ..■iEiEie 



<220> 

<221> CDS 

<222> (ll..fl041j 

atg aag qc^i tc<T cae t.tt tge tct tat ttn ita age £itt CcC Cta 
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r . r _ i , ,, „, „ snntt 

Tint Lys Ala ,3sr HLb lie Cya 3er Tyr T.,en ten Ser He Ala Yxo -L.6M 
15 ID it 

gtg gtg tec eat gga cita ca^ cat aa.t cga gat cit <jgc rnc gag gca 

Val Va.1 Set Sis Gly Val Ella Hie Asn Arg Asp Hia (VI y His Glu Ala 



aae cat gag tec aag caa ant ttg ttg aLL LLg aay caa gaa tee at- 
Apti His Glu ter Lys Gin Ser Phe Lt_i H= Leu Lys Gin Gin Ser Tie 



ttt tae tttf. ct=> gtt. tgc ttt ctq cag aac caa etc Ltt gtc ctg gga 
The Tyr fjer I*!u Val Cys Phe Leu Gin Aya I-Ui Leu Phfi Val Lau Jlv 



c^c cgi tac aat gcg at*: gtg get ate eta ate ats. caa eLL atg nng 
Pro Avg Tyr Asa Ala lie Val Ala Ij_e Leu He tie Gin Leu Met Pro 



tgt cLL ttc gta ctg ttt gtL tjet ^rjn «tg cgc a?.£ aae ga.t cgt gec 
Cya Leu Phe Val Leu Phe Val Pro ffl.y fj&u ftry Lya /ten i\s?p Arg Ala 



age fc^g aca ctg tec tin eta ctt tee ttt tst eta gcja aca czc cLy 
S^£- Lhu Till' lbu S^r Leu Leu Vai. uer Phe Ser L=u (Sif Tir Leu Leu. 

IDC 105 no 

ggt gat =~t tta tta Ca: gtg ata cct gait bitjt etc ag-r; ggrr gta net 
Gly Asp lift Leu. Leu His Val He Pru dlu Her Leu Ger Gly Val Tin- 
US 120 125 

gat gtrt aca arg gtt g?ja. ejera gec ata ttL e-g ggg ttz ata age tte 
App Val Thr Met Val Gly Sly Ala He Phe £eu Gly Phc lie- Ser Pl",e 
130 135 140 

ttg act ctg gat aaa acg atg cgt aLL cry tea ggg acg tec a&u cjat 
Leu Thr Leu Asp Lyp. Thr Met Aug 11= Leu 3=n: Gly Tlir Sat Asn Lsp 
150 155 163 

fjac ggc aga ata caL tct cat tc^ cat agt eat act cca caa caa act 
Assy Gly Ser He Hie Ser Kin fler nH s Her Hia Thr Pro Gin Gill Thr 
"IS5 170 175 



PCT.ussftfja/oiim 



qoa. gag aag ami gcg ggc tr- aac atg tst coj tat ctg aat gtc ata 576 

Ala Al l T.yft Typ Ala flly Phe AazL Met Ser Aid Tyr Leu AifJl Vs.1 11= 
100 185 

tec ggc att get cat: oac ate acg gar ggc ata u=g ctg get acg tea 624 
f!e- (ily He Ala His His lie Thr ftsp L=Iy lie A'l g j,su S'la ThT Ser 
155 200 205 

tfcc tit" «igL LO(j ata caa gtt gge ata atg arc age eta get gtc act 612 
PIil Tyr Ser Ser Thr Gin Val Qly lie Met lire Ber He. Ala Val Thr 
/!'l.'J 215 220 

ttc CJ: gag aLu cct cat gag r.f..^ ggt. gfiC ttO gec att ci:g ctt ttJC 720 
Phc His G2u He Pro rH.s «3.« Deu Qly Asp Phe Ala He Leu Lea Ear 
225 23 0 235 340 

agt ggg LLL etc cca. ca=. gcg ata <iga gee caa gcg gtg f.ca opi- 76R 
£ar sly Pfts xiir ~ha rro sin Ala lie .^rg Ala Gin Ala Val Thu.- Ala 

^45 2 50 ZbE> 

ttd giqc gec gtc gst q<t& <iug Luu s.t- tjgc tgc tgg citg aac gssn stu ait. 
File Gly Ala Val Val Gly Thx Apt T"i « rtly qyrj Trp K&t Aan Glu, He 
260 2S5 270 

gg$ aac ago oat aaa pea acg tct tea Leu gcg sac geft tct gaa 364 

(Jly Aen A3n S*? Hip Lya Ala Thr Bar S'ir Ser Ala Tien Ala Jsr <Slu 
275 230 £85 

ctt atg ctg CGg ttfl arg pcrg crg^: ggc etc at* tac ata ggc act cLCt 912 

Leu Met Leu Pro Pie U'hr Ala gly Qly Leu lie Tyr lie Aid Tim- Thr 
2?0 235 300 

age gtt gLa ccp nag ate rta cat age tec <jea. ccc gat age aag ctt 
S^r Val Val Pro Gin He leu His S*r Ser Ala Pro ftop Eor Lya Lau 
SOS 310 315 

eg* gag ttt ng aag tgg gee Ctg t;ay liLa yLc tte att ttt gta gga itittt 
Ary Glu Phe Lye Lys Txp Ala Leu Gin Lem Val Ph*= Uf Hi* Vil Gly 
33* 235 

ttt 30c 5tt atg ^cc; ct? atg ga.t gag cat tge, 1043 



Viwr wsnni 

The Ala Val Met Ma r.,en Mst Asp Glu His 



<213> Edccliaroinyccs jei'evieiae 



<400^ 344 



MeL Lyg Ala Ssr His lie Cya Ser Tyr Lou Lou Ser lie Ala Pro 'ifiii 



Vsl Val Ser Hie Gly Val His His A311 Ara Asp HH.Ft G:i.V Hia Glu Ala 



AS11 His Glu I ■!'!=! t'4In gar rlitj LiU lie L<=U Lyc Gin Glu Ssr He 



Fhii Tyt 2er isSU VeH Cya Phe Leu Gin Asn Hi a LCu Dim Val Leu Gly 



Euo Arg Tyu Aej:i Ala lie Vrli Al* He Leu lie He Oln Leu Hot Pro 



Cys Lsu Phe Val Leu Phe Val Pro Gly leu Ai^q Lya Asn As? Arg Ala 



Ser Le-l Thr Leti Ear LeM Leu Val Ser Pile Ser Leu Gly Hit Leu LCU 
lf.0 105 1.1.0 



Gly A^p He LOU L2U Hifl Val. Ho Pro Glu £er Lau Ser Gly Val HlE* 
115 il.J.fJ 125 
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Any Val Tlir Wat VsJ. GJ,y G^y Ala He. Phe Leu Sly Pbus Ila Sar P>te 
12 0 14Q 



llir Leu Asp Lys Thr Wet Arg He Leu Sa~ Gly Thr Ser Asn Asp 
145 150 135 ISO 



Asp -3ly Scr Ho His SOr Bis Sfir His E=r Hip Thr Pro din Gin Thr 
165 170 175 



AD, a «lTl Lys Lys Ala Gly Phe Aai Met Sar Ala Tyr Lb-j. Asn Val lie 
190 135 130 



Ser Qly life Ala. His Hia He Thr Asp Gly I'l s A J r I.rii AJ.a Tim" Ser 
1£I5 20 P 205 



PP1£ Ty* £ftir ?;=r 'ffiu- ttn-i \'al ttfy .1.]= W=5t J.'.IL' i^L" He Ala Val Thr 
210 SID 220 



Phe His Glu Pro His Glu Leu C-ly A^p Phc Ala II* Leu Leu SEir 

235 23D 235 2*1(1 



Ser Gly FllS Thr Phis Pro Grin Al<a Il« Ar^' ALa. Gin. Ala. Val Thu Ala 
245 250 ^1515 



Phfi* Qly Ala Vil Val Gly Thr 3er He Gly Cy-E Trp Met A&n Glu Tie 
2 SO 255 270 



Gly Asa Asn Ssr His Ly3 Ala Thr S*r Ser Ser Ala Asn Ala ider Glu 

27E 2flD 2fi5 



Leu Met Leu ria Phc Thr Alii Gly Sly Leu lie Tyr Tfl= Ala Tin- Thr 



WO 

230 



2 9h 



300 



flm- Val Val 2ro Glzi He Leu Ela SCr Ber Ala Pro ALJp Zur Lya Lfiii 
i05 .j jo 3l5 yju 



Arfj Glu Phe Lya Lys T^p Ala leu Gin I.su Val Pt.e He Phe Val Gly 
325 33Q 2iB 



Phe Ala Val Met Ala Le-j Met: Asp Gil. m R 
340 .U.'j 



<5 1:l> 429 
<2L2> DMA 



<331^ CDS 

ar.g gat arg gta Lea uca gtc ttg n-a CF.a tea tct att Lta ggt 

Met Asp Net Val Sex Pro Val Z,e-.j fcra Bett Gin Set ear He Le.n cly 
1 5 10 15 

gag etc gta gge att att gga aaa gfcg tte ttt etc tt& at a gaa gay 
Qlu Leu. val Gly He lie Gly Lys val ?he Phe Leu Leu He Glu Glu 



aLt Liiiu tac ccg ata at= aca cciu aaa att att gtg gat gec cag ata 
lis Lys cy r pno lie He Tllr Pro Lyc He He Val Ssn Ala Gli^ life 



ttt ta- tag tea LLy fcfer ttt ttt get tea ate tgt aat Ct* tnr: gca 
Sese SeT Trp Ecu Z,au Phs phe Pka Ala Ser He t?yp flan Leu aer ftla 
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| r ,. , _W7f;2 

0.&& ttt egg gFig c.ca ata gtg aca aca teg tea ata. ata agt ttg at<7 £i 

Lye Pile Arg Glu Pro Tie vsl •■•n-r -j'hr iier- ier lie lie Ser Lsu Met 

70 V !i GO 

g=i& tee gai &aa gat ctt aaa aat gta aat gag tat ttc caa ata atg 2£ 

Glu fjex fllu "Lyfl Aap LCU Lye Acn Yal AG! Glu Tyr PLa Gin I Its Ma 1 - 



gec aas atg etc fcfct aLa Lty gaii a&t i<^a ata gtt g^t tcq ctu ttc 

Ala Lyg Mot "eu P^s ris Leu Glu Aen Lys lie Vel Vf'l. Ser Leu PTie 

.1.00 105 4-10 

gta gt<* ttt aau aLL Luc; yLL CL : „ ate att gta zinrr tct qSg dca tat 

Vol Val Phe rrti "le f=er- V=l Leu lie lie Val lys Ser G.Lu Pro 7?yir 

11C :l.5!:1 1H5 

Lea tat gga aaa g^g ctt ttt aaa act agt tec tec at*, ttt tag 

Ser Tyr Ely Lys Val L3U Phe Lys tiro Ssx- Eer E&r He Plie 

■i:'0 13 5 liO 



=:212> PRT 

<1LI> SACcju?.romyc=£3 cerevisiae 

<40D? 24 4 

Met Met V=il Str Pro Val Lou Add. Leu Gin Ser Set lie Leu 3iy 



Glu Lei; Val Gly HIb lie Gly Lys Val Pfco Phs Leu Leu He Glu Glu 



lis Lys Ty* Prn He lie Thr Pra Lys lis He Val. Ma Gin He 



Ser Her Trp tier Leu J-he h>he ^be Ala Ser He Cyc Ann Leu Ser Ala 
50 !>!i 50 



wo '".i- I'.o.i'i 
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■y(3 Phe Arg Glu Pro lie Val Ehr Tlir Eer Ser ITj Hi ECr LOU Met 



Qlii Seir Glu Lys Aap Deu L.ya iaa V=.l. Asn <3Lu TV" Fhe Gin He Met 



Ala Lys Met L&u Phe He Leu Ulu Asn Lys He Val Val 3«r Lcrn Fhfi 
100 1.C5 110 



Val Val M)e Asn He Sir Val Lou He He Vil Lya Set" Glu Pro iyr 
115 120 1S>5 



sor Tj-E Gly Lys Vai ',,au Phe Dys Pi-o Seu iiej: Ser He 

liO 135 140 



<210> 247 
<211> 1.1 (J 7 



\2±3> Escherichia coli 



<220> 

<22:ii fTJfi 



^400> 247 

t^Lcj aas cat ctg oat cga ttc ttt «gc agt ga.t gcc teg gga ggc- at-T- 
Val 1,-/(3 His La-1 His Arvj Fhe P2ie Ssr Scr Asp Ala 3er Sly Sly He 



10 



IS 



att ctt ate fitt ejea yuL aLu utg gr:g atg att atg gec adC agd ggc 
He Leu He He Ala Ala T.Ib T*wi sl.a Hut He Met Ala Asn Se= Gly 



gca acc agt gga tgg tat trac gai ttt CLg yug acg =cg gtt <^Bg etc 144 



, , u , ,., .^sa/7fii 

Ala Ttr Ser Gly Tip ~yr IiiS Aap the Leu Glu "hr Pro Val filn Leu 



cqq qtfe ggt tea Ct-C gaa ;tc aac aaa lillc city Otg ttt. Lgg ata aat 1S2 
Arg V&I Glv Sen L'S't. (Jlu He Asn F.y* a^n Met LCJL Lau Trp He Ann 
5-3 55 SO 



gac gcg ctg atg gag gta ttt ttc ctg tta gtc yyL eLg- gnu y.L iia 
asp Ala Lei; rtet Ala Ya'l Phs Phe Lea L.2U Val <Jly Leu Olu Val L>s 
65 7U 75 A3 



rgt gaQ ctg atg cao. gga teg eta gec agt; LL~ ugc aag gec gca ttt 183 
Arg Glu Leu Met iilft Gly S£r Leu Ala Ser Lsu ftry Gin Alii Aid Plit 
(S!5 DO 



CCa gtt ntn gfin get =i-t gyfc yyy iiLg att gtg CC3 gca tta etc tat j.lij 
Pro Val He Ala fll a Ties Gly Gly Met He Val Era Ala Leu Leu. Tyr 
100 1L>R 110 



ctg gut ttL aao tat gec gat ccq att acc cgc gaa ggg tgg geq utc 3C4 
Ten /.la Efce Asia Tyr Ala iipp Pro Xls Thr Arg Glu 3ly Tip ,2*1=* Tie 
lib 120 121 



ccg guy yet auL yac att get ttt gea ctt g^t gta ctg gcg ctg ttg 
Frc ft} 9 Ms ^1= Asj? Ha Ala Phe Ala Lew Giy 'Js.I Lsu Ale. Leu Leu 
130 135 140 



gga agt cgt gtt ccg tta gcg ctg aag ate t.t ttg at 3 ytlt Ctg get 
Gly- Ser Arg Val Fro Leu Ala Leu Ly3 He P.ie Leu Met aIej i^u Ala 
1-1 S 150 li! 1- PC- 



at t a^n gac gat ctt ggg gec ate att 
He lis Aap ASTO Leu "ly Ala Hq lie 



ate ate gca tta tLc tac act 525 
He He Ala XiSU Phe Tyr Thr 
170 1 /h 



aat gac tta teg atg hvc: tut oCt ggc gtc gcg get qta yc-a aLi. gcg ryrr, 

Aan Asp LSU 5or Met Ala Ser Lau Gly Val Ala Ma Val Ala life Ala 
190 1SE 190 



yLa etc gcg gta 

Va1 1*411 Ala Val 
135 



ttg aat ctg tgt 
Lau Asn Leu Cys 
3C0 



gg- gca cgc cgd a eg ggc gtc 1 9 ... 
Gly Ala Arg Arg liar Uly Val '.lyr 
335 



£2<L 
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att ctt gtt gge gtg gtg ttg tg<i a^h grrg gtg ttg aaa t^g ggg gtt 572 
lie Leu Val (Sly Val Val Leu Tl'p Ehr Aln Val Leu Lys flftL" 9ly Val 

HIQ 215 220 

uaii gea art ntg gcg ggg gta. atz gt2 gge ttc ttt att ccjt ttg aaa 720 

His Ala '.ihr l«i Ala Gly Val lie Val Giy Fhe. Pile He Pro Leu Lys 

225 231 235 240 

gag a^g oat ggg jyt tct cca gcg aag cga ctg gag cat gtg ttg cac 7£& 

cJlu r.ypi His C-ly Arg Ser Pro Ala Lya Arq Leu Gin Hi s Val Leu Hi.s 

245 250 255 

■^cg tgg gtg gcg utg utt ttg ccg c-g ttt gca ttt get sat get aie 

Pro Tip Val Ala Tyr Leu lie Leu Pro JUeu Phe Ala The Ala Asn Ala 

26Q 265 270 

ggc gtt Lea cLy oaa. ygc gtc agg ctg ge.t ggc ttg acic tec att ang flfi ■:: 

Gly Val Ser Leu Gin Gly Val Thr Ll:j Asp Gly Lhu 'Mir Sler Jle Leu. 

275 230 si)!, 

cca ttg cfrjq ate get ggc ttg ctg att ggc a*.* cqg ctg ggg att 312 

Pro Leu Gly He lie Ala Gly Leu Leu lie Gly Lya T-eu Gly He 

=igt ctg ttc tgo tgg LLg 'j'.-t) ctg egt ttg aa?. ctg gcg cat ctg cot 

Ser Leu Pie Cys Trp L^u Ala L=?ui Arg Leu T.yf? T.ieu Ala Hit Leu Pro 

3C5 310 315 33<1 

gag gga ang .?ct tat cag Cia att afcrj gtg gtg ggg stc Ctg tgc ggt lOilS 

Glu Gly Tit Th±* Tvif Gin Gin He Mst; Val Val Gly Ha Leu Cys Gly 

325 330 3.3E 

ate ggt LLt LL<Jt aty tct ate ttt at- gec age ctg gec ttt ggt agd 105 S 

He Oly PEle Thl- Ket Ser He Vtie He Ala Ser Leu. Ala Plte Glv 3a r 

34Q 345 3 50 

gta gat cca gaa ctg att aan tag g=g aaa etc ggt ate ctg gtc ggt 1104 

Val Aay Pru Glu Leu He Aral Tip Ala LVC LCU Gly He Leu Val Gly 

355 T60 3S5 



tct ttc tct teg gdg gta att gga tae age: tgg tLa Cgu gLL cjyt LLy 
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., , ., , , .,nu, 

Set lis Ser S<*i: Ala Ysl 11^ Gly Tyr S=F Tl-p Leu ftECf VllI Axy Lou 
37D 375 350 

cgt cca. tea gtt tq& 11 
Air^r pro SeL Val 



<2IC-.- i4=G 
<212> PRT 

<213;> Escherichia colli 
-;4-:jl> 

Vat T L y=! Mir T,f?" Arg Pto Ph-s ser Eer flsp Ala SeE -Lily Uly Us 



lie Leu 11,= lie AU. Al«* He L*sn Ma Wi»t. Tie Met ill a ftsn Scr cly 



Aid TLr Syr- Gly Tzp Tyr His Aep Fh3 Leu Gin T:ir Pro Val Gin Leu 



Arrr Val Gly 3er Leu U-iU 11* ASIi Lys Asn Kot lieu Leu Trp lie Asp 



Asp Al* r,Hu Mf?h Kla val Ph* Pho Leu L6u Val Gly Leu Glu Val Ly 3 



Aig til u Leu Met (31n Gly Esr Leu Ala Sear I.feii Arg Gin Ala Ala Hie 



Pro Val He TilB. Til a He Gly Gly MLiL He VllI Pro Ala Lsu T^u Tyr 
LOO Ifii? no 



WO 
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Leu Ala Pb^ Aen Tyr Ala Asp Pro lis Thr Arg Gin Gly T=p Ala Hi 
"i 1 !> 120 1 r?5 



PlTO Ala Ala. Thr Asp Ht» Ala. Ph* AU Ltiu Gly Val LflU Ala Ltu Leu 
133 135 14Q 



Gly 3sr Arg Val Pro Leu Ala. Leu Lys lie the Leu. Me- Ala Leu Ala 
145 ltifl 155 "SO 



He He A£p Aap Leu Gly Ala He He He He Ala Leu Phe Tyr Thr 
iSS 170 ITS 



i A3T1 Leu Ser Met Ala S&r JY3U Gly Val Ala Ala Val Ala He Ala 
130 165 lf'O 



'an hen f':.'l=, Val Leu As-n Leu Ci/c tfly Ale Ar*v Arg Stir Gly 1?a±. Tyr 

155 2 00 305 



He Leu Vfi.1 -31 V Vc.l Val Liu Trp Thr Aln Vf'.I Lsn :i,yp fJer CJly Val 
21 D a .1.5 2^0 



Hla Ala Ttir L*u Ala Gly Val He Val Gly Phe Phe He Pro l.?.r. T-y- 
225 330 235 240 



!lu Lya HiE3 Sly Arg Ser Pro 7a a T.y<?. Arg Lew Glu HiP Val LCn Hia 
245 250 255 



Pro Trs Val Ala Tyr L«i He Leu Vk Lew the Aia the Ala Ase Ala 
250 265 270 



Gly Val Ser Leu Gin Gly Val Thr Leu Asp (rly Leu Thr 3*r lift Leu 



WO 



280 
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ass 



Pro j,e-.i rtly rle lie Ala aly Leu Lej He trly Ly£ Pry Leu Giy Tie 
235 30£1 



Ser ±,su Pha Cya Trp lai nls .-jeu f.rg Leu Lyt; Leu Ala Hie Le^ Pro 

3C5 310 315 320 

GLu Gly Tlir Tfcr Tyr t!ln Gin I?.a Msr. Val Val Gly He Lsu Cys Sly 

■J 2 b 330 335 

lie Gly Phe Ttir Mpfc £i=!t Tl.c Phe He Ala Ser Lsu Ala t»he Gly Ser 

340 3 50 

Val risp Pro Cilu Lau He Atari Trp JO. a Tiy<-i T,=u fSLy lie LOU Vi.l Gly 

355 :ifitl E65 

ser iLn Sdi.- s*l Ala: Vtil lit? Gly Tyr ser Trp Leu Arg val ajkt 

37C- 375 33(1 



Arg rro Ber Val 
3S5 



<210> 249 

*i:Lls ion 

■=212 > 3EA 

•=213? Escherichia troli 



<4 0 0> 



240 
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atg agt gcg tta aat aag aaa agt t LL oL"_ aet tac eLy uaa. guy yyu . 

Met Sor Ala Lg-.i Asn Lya Lye E-sr P'nfi r,Rii Thr Tyr Lfin .Lyfi cH-a y 
1 i 10 IE 

^yL liiL^ Lau ytc gtt uLL LLa t-fcfc ttg ctg gcg itt att att ttc. cag 

Gly Ilfi Tyr Val v a 1 vip.u Val Leu Leu Ala fie He lie Phe Gin 
^<J 23 3D 

gar: Firs ttt ttr, f3g+- Ctg ttg aac tta agt 5>F>t att C-tC aCC Cag 144 

Asp Pro Thr Phr; Leu Sei- leu Ll:u Agjl leu Scr Aeu Tit; Leu Thr Gin 
35 40 45 

tsa t=-g gtg cgt att att ate gcg etc ggt gtg gca ggg tta att gtc 152 

fiSJC Ssr Val Arg Zlo lie He Alii Leu dly Val .Ma Gly Leu He Val 
£0 55 60 



sec cag ggg ace gat ctt ~ct get ggt cgt cag gta ggg ctg gcg gc& 240 

Til? Gin <3ly THjC Abl> Leu Sex- Ala. Gly Aug Gin Val Gly Leu Ala Ala 

£5 7C' 75 SO 

gtg gtg get gcg ic& tta ttn cati tcic atrr get anc qcc aac s.s.3 gtg 28S 

Val Val Aia alia. Thr Leu Lei: Gin Smw Met Asp iien .YLa Asn Lys Val 
95 90 35 

ttc ecg gnc Otg gcg S><2g atg ccr, Bti gcg dtg gtt att: ctg att gtc .1.16 

yTifi prn rr.-,i Met fJa Tin: I'.et. Pro He Ala Leu Val He Leu He Val 

1UU 105 110 

t^t gee att ggt gcg gtg ate gjt ttg ate asc ggt ctg att at= get 3S4 

Cyn Ma He rt-Hy .^1 a V;H. Tl.O Ojy LOU He Aon Gly L?U lie lie Ala 

115 120 L2H 

tat etc aac gtg acg ccg ttc att acc acg otc ggc acg a.tg atj ato 432 

Tyr LiU ATI 1 . Val TllE Pro Pho Il<-> Tin' Till- Lju Gly Thr HEt He He 

130 135 140 

gtc ta^: ggc ate aac teg etc tat tac gac ttt gtc ggg gcg teg sea ' 480 

Val iyr Uly He Asn Her Leu Tyr Tyr Asp Ph& Val Gly Ala Sta- Pro 

145 150 155 163 



r-tt tct ggt ttt gp-r? ^gt ggc ttc tcT acc ttfc get can <3gc ttt gtc 523 
He 3SL- Giy Phs Ai3p aer Oly ebe Sffii- Hr Pha Ala Gin Gly yhs tfal 



WO 



1.05 170 175 

g<jg ctg ggg agt ttc cgt etc tint: r.an ate asc ttC tac gcg ttg att 57G 
Alii Lei Gly £ev Phe Arg Leu Ser Tyr lie 'ihi; fbe 'iyr Ala J^eu lie 

ISO 13 5 150 

gcg yty yug fcfcc ohr tgg gtg ttg t^EI aac aaa a=c cge t-t.r. ggt aag 624 
Ala Val Ala Fhe Val Ti^> Val Leu Trp J.ys Tbr AjLg pLc* Gly Ly= 

195 2UU 1:05 

aac at- ttt gec aLL uyu gyL aac ccg gsa gcg gca saa gta tct ggt eivi! 
Aeri He Phe ftla He Gly Gly Aon rxo Glu Ala Ala Lys Val ser Gly 
210 315 220 

gfcc aac gtc ggc cLg ddU u Ly uty aty ate tac gcg ttg Cct ggc gtg TMH 
Val Asn Val Gly leu Ann T,™ T.pti Me- "1c ryr Ala Leu 3eL Gly Val 

125 3 .10 235 240 

ttc t?.-: goc ttt ggc crgg =tg tea ga& g'ja gyci 'jgt ate ggc tct gee 7Sa 
Phe Tyr- Aia Phe Gly tily M3t Lau Glu Ali 31 jr 7Lrg T"e <?ly Sex Ala 
245 255 

■hoc aac aac etc ggc ttt atg tat gag ctg gat get ate gcg gcg tgc 316 
Thi- Asil abli i^u Gly Elie Hot Tyr- -3±u Leu Aep Ala He Ala Ala cya 
260 270 

c?Lh yta ggc ggt gta teg ttc age gge ggt gtg sea ctg at'.: rjqti EE J 

Val Val (Sly Gly Val Ecu Phe Lar Sly (Jly Val Oly Thx Val lie Gly 
275 2*0 235 

gtg acc ggg yLa d.L afct ttt ;inc gtc ate aac tat ggc ctg acp itia 
Val. Val Thr Gly Val lie Tie Phe 'ili- V(0 lie A.su Tyi' Gly Leu Th~ 
290 235 300 

tat a-.c ggc gta aac ecu tac tgg cag tac ate ate aaa ggg edg att 
Tyr He Gly Val Aflii Pre lyr Trp Gin Tyr He He Lys GJ.y Ala lie 
305 310 315 3-At) 

att. ahn ttc gec gt-a 303 dig gat tea ctg aaa tac gcg Ogt aag aaa ZOOS 
He He Fhe Ala Val Ala Leu Aep Ser L&U Ly^ TyjL- Alti Ai-g Lys Lya 



WO 



1511 



<210> 253 

<2ll> 335 

*212s PTLT 

.-_:213> Escherichia coli 

<i<ZQ> 25C- 

Met Ser Ala lieu Asn Lye Lya Set- Phe Leu Ttr Tyr leii Lys Glu Gly 
1 S 10 IS 



fily lie Tyr Val Val Leu Leu Val Leu Leu Ala J.:.e lie lie Phe Sl:a 
20 25 30 



Aap Pre Thr Pbta Li>u £«r Lau. Lau Aim Ll>u our Ami lie Ltiu. Tiir Gllii 
3 5 40 45 



Ser flur Val Arg He lie He Ala Lau Gly Val Ala Gly Leu He Val 

^ CO 



Thr (i:i, n <5Iy Tar Asp J ei" «?.r Gly Gin V*l fil.y I,e„ Ala Ala 

&B 70 75 SO 



Val Val Ala Ala Thr Leu Leu UIji Ssr Met Asp Asu Ala Asn Lys Val 
65 9C 55 



Phe Pru Qlu >iet Ala Tlir Met Pro He Alfe Lsu Val He Leu He Val 

100 105 no 



cya Ala lis Gly Ala Val He Gly Lcj Ho Aon GLy Leu He lie Ala 

115 1£0 125 



WO 2IM4.W2398 PCT.TJSi20rj4/fll 1 SS8 

Ty" Leu JifJTi Vs"!. Thr Fro Fins Tie Thr Thi? T.Rii fily Tfcr MaL lie Ilu 



Val Tyr Gly llo Aan Eer Leu Tyr Tyr Asp Pbc Val Hy Al* S^r Pso 
1*b 150 1 = 5 IOC 



lis Ser Gly the ftsp Gly £ H Thr Efe Ala GIji Gly Phe Val 
165 175 



Ala Leu -31 y Syr Pha Arg Lau Syr Tyr Ha Tiir Plu T^r Ala Leu He 
IftR 150 



Til A Vai Ala Ysl Trp Val Leu Trp Aan Lys TJitt Arg rhc Cly Lys 

195 20 D a PS 



i ll« Elie Al*. He- <sly GQy Asn fed C-lu AJ.a T.yp Val Ssr fil.y 

210 215 22 0 



v&l Asn val Gly ls-ti Asn Leu Leu net lis Tyr ±i?\i wsr tfly vel 

22? 230 235 240 



Phe 'ly- Als. Phfi Gly lily Mat Le;i Glu Ala Cly ArCj Ilo Gly SQr Ala 
?SD iSS 



Shr iisil Abb Leu Gly Efce Met Tyr Glu Leu Asp Ala lis Ala Alu Cya 

260 KSS svo 



Val Gly G-ly Val Ser Pha Ser Gly Gly Val Gly Tilt Val lie Gly 
275 280 2S5 



Val Val Thr Gly Val He He the Thr val .l.l.e Abti tvt: Cil.y Leu 'itir 
290 395 SU0 



WO 



PCT/iTSsnca/oiisss 



He GJy Val Aee PrD ?yx Trp filn Tyr Tie He Lys Cily Ala lie 
■3C5 .310 215 320 



lie lis Phi3 Alii Val a T,(?-^ Acp 5c r LOU Lya Tyr Ala Arg LVS Lys 

1230 
<212> Dim 

^51 BO<3L^riciiia coli 

<221> CUP, 

rfSfls ll) , . {129-3) 

<400> 251 

atu gaa acg act caa. s.cc age a.cg at7 gcg teg aaa gae tst cqt aq- 4S 

Nfit (3lu Thr Thr GLa Thr Ser '.rbr He Ala 3ei- Lys Asp Sex ."tag scr 

IS 10 15 

gco Lgg uyc ^iig sea g^c acc atg tgg atg atg ggcr cr.T. r.;w ggc a.jg 9 5 

Ala Tip Axe, Lvb Til :r Asp Thr Hot Ti-p Met J.rti C-ily Leu Tyr ely Tir 
SO 25 3D 

gca ate ggc gcg ggc ctg stg ttc CLg cca at-n g^c ggt ctt ggc 144 

Ala He Gly Zila Gly Val Li:u PLt Lg-u pro He Asn Ala Gly Val aiy 
3-E 4t1 4=5 

ggt ate h±c ccg ctg ate ate atg get ate c.tr. gcg ttc ucg aLy u^g i<J£ 

Gly Met He Pro Leu He Ho Mat Ala He Lau Ala Pbfi Fro Kct Thr 
53 55 50 

LLt fctt yut ceij r:gc: ggc ctg act cge ttc gta ctg tct ggt aaa aa<l 3-1 0 

Php P"np A1s ii.-'g rjly L<iU Thr Aug Elie Val Lsu Ser Gly LyE f^n 

65 70 75 an 



cc g gg c ga= gac ate act; yiig jtt gta gaa g^a cac ttt ggt att ggc 26$ 



Pro Gly Clu Aay Ila The Glu Val Val Slu Glu His Phe Gly lis Gly 



gca ggt aaa ctg att ate ctg etc tac ttc ttc get ate tac seg ate 

Ala C-ly Lye Leu Us "flu: Leu Lsu Tyr Phe fke Ala lis Tyr Fro lie 

100 ^05 110 

ctg ctg gtt tat a<rc rjt^ gea ate ace aat acc gtt gaa age ttc atg 

L^u Lau val Tvr Ser VeI Ala lie Tlir Aso Thr Val Glu Ser Pile Met 
LIS 120 125 



tct cac c?aa ctg ggt a-3 acg cc& ccg cog cgt gcg att ctg fccg ntg 432 
Ser His Sin Leu Sly Met Thr Pro Pro Fro Artj Ala lie Leu Her Leu 
130 13 5 140 



ate ctg ate gtg ggt atg ate af.tr: ate gtt cgc ttc ggt gag cag atg ISO 
lit Leu lie Vsl dlv Met Met •line tls Val Aig Phe Gly Glu Gla Met 
14b 150 155 16U 



L.tu yfcL acg atg ig- att ctg gta ttc ccg ttt gtt ggc gts ctg GEO 
Jl.fi Val Lye Ala Met S=r lie Lau Val Phe fro Pile Val 01 y Val I .fin 
1SE 170 V':5 



atg ctg ctg get ctg tu'j ctg iiLu teg cag tgg aac ggc get gca ctg 5 76 

Met- Lev aIa Lsii Tyr Leu lid Pro Gin rrp Asn C-ly >'ila Al?. Leu 

1&0 .1.PE I3D 



gc.a acg ctg tcz ctg gai act gca tct «jca «3C gga aac ggt ntg ^gc 
Glu Thr. Leu £er Leu Aep thr Ala Ser Ala. Thr Gly Aeu Gly Leu Try 
IPS 200 205 



atg acc ctg t^g ctg gca att cecr gta atg gtg ttc teg ttc aac c?c 
Kot Thr LOU TrjJ Leu Ala lis Pro Val Met Val Phe 3er Pie Astl :-:is 
21fl 215 220 



Uct cog ate- at .7 t^t tct ttc gec gt- gcg aag cgt gaa gag tac ggc 720 
Ser Pro He He £>er Ser Pne Ala Val Ala Lya Arg Glu Glu Tyr Gly 
225 23 0 ^5 24 0 



cat atg gca gaa cag aaa tgc teg aag atc3 tity yCe-i lite gua cac ate 
Agp Mat Ala Glu Gin Lya Cys Scr Lyj lie Leu Ala Phe Ala Hie He 

245 250 
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320 



tac citg ggs gna ngt caa ggc rtc aa<= ggt atg ghg = fct- aaa tot clg 1033 
Tyr T.«k Gly Ala Arg Glu Glv ?he As:i Gly Met Val II- Lva Sen Let! 

325 330 ■sap 

t.yL yyt aaa ggt aag tct ate gpo ate ssci a-aig ctg ?.ac cgt at;: act 1056 
Arg ^"ly r.ys Gly LJTS £er He Glu lie Asn Lys LOU ASn Aug lie Ttr 
340 345 330 

gcg c^g LLo aly <jty gts. *.cg acc tgg att gut gee ace ctg e.sc ,?cg 1104 
Ala Leu Pht; MfeL Ls-q Vsl Thr Thr Trp Zlo v&l Ala Thx - l.en Aen Pro 
355. 3€0 JW 

agn air: Ctg g^t at^ att gaa ate Cltg ggc ggt Cum ate ate gcg ,arg 1152 
3or He Leru Met He Glu Tt~ Leu Gly' C3ly ?rn He He Aia Met 

370 375 "ifJQ 

a^c Ctg ttc ctg atg ccg atg tac gca att cag aaa gta cng gca atg 1200 
lis Leu She Lerr Met Pro Met Tyir Ala He Gin Ly B Val Pro Ala He- 
3-S5 390 395 400 

jgt any tiiu ttye yyL cdic ate age aac gta ttc? gtt gic gtg atg ggt. 124E 

Arg Lys Tyrr f?=r (Tly Flip Qri Salr Aaft Val Pha Val YaJ, Val Mali Gly 
/HQ 415 



Ctg att gca ate tec gca atii ttc tut; tct ctg ttc age taa 



1253 



Laa lie Ala Ha 3el Ala He Fhe Tyr Ser Le-i Phe Sea: 
425 



^21D> 252 
■^211? 423 
<212> THT 

<i2:l.3i. -ffqchfirifiViH.a col i 
■;iO0i- 252 

Kct Glu Thr Thr Gin Thr fJer Tlrr Its Ala iler Lyfi Asp ^er Arg , : j^L" 



ATfl Tr-p Urg Typ Th-r flcp ftr Met Trp Hot LCU Cly L&U. Tyr Gly Thr 



Ala Ilu- Gly P-lD. Gljf Vy.I Leu Phe= Leu Pro lis Ann Mb Sly Vs'l. S'l.y 



Gly HriL II* Pru Leu. 11^ Tie He=t Ala lie Leu hi a Fbe Pro Wet Thr 



Phe Pie Ala jii s Aj;cf 31 y Lev. 'J-Iie atcj tfhe Veil Leu Eer oly Lys asa 



Pt,"> fily B-ln A^p ■'"!,= 'Itvr (Sir, Val Vfll fjJ.Ti 9lU His Pj3« 31 7 He Gly 



Ala Ely Lye Leu lis Thr Leu Leu Tyr Phc Phs Ala He Tyr Fro He 
10-3 105 110 



Leu Leu Val Tyi" 3er Val Ala He Thr Ati.ii Thr Val Glu Stsr Phu MuL 
lis 12*1 



WO 



Sex- His Gin Leu. Gly Mut I'sit =ro pro Fto Avg Ala He Leu Hat L^u. 
130 TJ5 14Q 



He L;u Us Viil Gly Met Met Tfcr He Val Ary Phe Gly Glu Gin MaL 
115 150 155 ISO 



He Val Ly= Ala Met Ser He Leu Val The Prs Pie Val Gly Vial Leu 
lfis iy.j i7s 



Met. Leu L-au Ala Leu Tyr- Leu He? Pro G~!n Trp Asn tily Ala A1& Leu 
133 105 



Glu TJix Lev a=r Leu Asa Thr Ala Ear Ala Thr Gly Asn Gly Leu Tirp 

195 2 CO 20 5 



Met ttiL- r.fln rrf) lieu Ala He pud v=l Eat Val Pfce set ph= j\sn His 

215 22 C- 



Phi- Feq He 11= Sei fle:: Fhs Ala. Val ji.l.a Li 1 a Aug- 31tl Glu Tyr Gly 
335 230 2j5 



Asp Hez AIa Clu Gin Lye dys Bar ",yp rl ? Leu Ala Plie Ala Hia He 
345 250 



Met MtdL Val Leu Tfcr Val Met the phc Val Pile Ser Ovs Val L=u fle=v 
2^0 ;>5G 270 



■,CU Tl.r Pro Ala A^p Leu Ala. Ala Alii Lyfc Glu Gin Asn He 9*" lie 
275 260 2BG 



Ltiii Sen- Tyr T,ra, sla Asn fcis i>lie Asn Ala Frc Val He Ala Trp Hfet 



2 9C 29E .300 



Ala ?ro lis Tiff AIei lit I1q Alii Il<2 Ilii.- LytJ Sex.- ?hu Leu Gly His 
305 'MO 315 320 



Tyr Leu Qly Ala Arg Glu Gly Phe Aen Sly Met Val lie Lys Sur Luu 
32 5 33 0 335 



Arg GIy LyD Gly Lye Ser He Glu lit Aan Lys Lsu. Asn Arg He T;i3: 
340 345 350 



Ala 1*11 PLy Mt±L Lkl, Val Thr 1-hr ?rp lie Val Ala Thr Leu asp. Pro 
3 SB 360 365 



Sei- He Leu Slv Met He Slu Leu Gly Gly Pro lis He rils Mp.h 
370 ?75 330 



I ltd Leu Eiie Leu Met fro Met Tyor Ala Hit Gin Lys Val Pro JJ n Mfit-. 
355 390 335 4LH> 



Arg Lyfl Tyr Scr Gly FiG Tie. flp.r 7k-:ti Val PhjB Val Val Val HiiU Gly 
405 41C- 415 



T.ri] He Ala lis scr Ala He Phe Tyr Ssr Leu Pbt- Sax 



-said* 253 
<2L2> f» 

f.213> Escherichia nr/li 



<220> 



<221> CDS 
--.AC.-ft^ -4 >y> 

stg tLL u>*L Lgt cot ttiS tgc cat} cat gcc gca uat gcg ngt aca ag- 

Mat Pbe Hnc Cya Pro f.R« Cys Gin HiG Ala Ma His Ala Arg Thr S = r 



egc tat ate a^L gac acg aea nas gag c-qfc tat cac ea^ -gt cag a.ir: 

Arg ■i'irr lis Asp Thr TVr Lys -3lu i-irg Tyr H^b Gin f.y B G l n 



gtg as.t t<7c ago gcc acg ttc at:? act. tfit rjiirr teg gLi u^iy cga t3.C 
Va± Asn Cys 3*=* Ala Thr E'he lie Thr Tyx Sin Ssr Val !?ln Arg Tyr 



ith gtg aag ccg 3 g.=s gadL gtc can gtc gza agg ctf; cac ccg tLg ccg 132 
ile val Lya Pro Gly clu v=j. nit -Ml vz.1 Arg Pro hie Pro LftEi Pro 



tn* ggfi caa at t aLq tgg atg 1'.<-ja 

oly Gin ein I la H=t Trp Hit 



■--215:, PRT 

■v213> EscLtrichia noli 
<400> 

Met ?he 3ia Cys ^rg Leu Cys Gin his Ala Ala His Ala Arg Thr Bar 



Ary Tyr .Ue Th±- App Thr Tllr lye GIu Arg Tyr His Gin Cys 01 n Aun 



Val ADn Cyg a*».r Ala Thr ?he Il B Thr- Tyr Glu SQr Vgl Bin Arg Tyr 
35 4 0 ai> 
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Jla val Lys Pro cly clu val Hio va~_ val Arg rro Hia rno Pro 



: Sly Gin Gin He Met Tip Met 



can* ajyl 

■=:212> DHA 

^313> Eecjieiriiziia ccli 



*£21? CDS 

z222> fl} . . [23?li 

<400> 2 '5 5 

a.tg gca a.tt aa.o aat aca ggc teg cga cga tta clc gtc acg eta sea 

Met Ala lie flan Aan Thr Gly Sett Arg Arg Leu lau Val Tlir LSU Ehr 
15 -0 1= 

gec ctt ttt gc:7± gcg ctt tgc ggg ctg tc.t eta etc itt ggc gca gtJ 

Ma Leu Phs Ala Ma r,*u Cyis Glv r,=:j Tyr r.su Lau J Is Gly Gly Gly 



teg ctg gta gag att ggc ggc tea tgg tac tat tut ^tu ycL ygii utL 
crp Leu val Ala lie Gly Gly Eer Trp Tyr Tyr Pro Jl« Ala Gly r.sn 



9tg atg Ct-C ggc gtc- cfee tgg atg ctg tgg agt Eaa ccc gec gcg 

val Met Leu Gly Val Ala Trp Leu Trp ftrg Ssjt Lys A^g Ala Ala 



ctt tgg tac gca gec ctg dtg ct= ggd adc atg att tgg gffc rjtc 

lau Trp lj&u Tyr Ala Zda Lau Leu Leu Gly Tbi- jist lie Irp Sly Val 



tgg gaa gtt ggt t-tc gac tec tgg gcg ctg act ccg cgc age g.ic att 



wo mumi-sw PCT/ussM-i/oi i sm 

Trp Hlu V*l 1\y Fhe AstQ Phe Trp Ala Lb: T hr Pro Ary Ser Aep Ho 



s^g gtc ttc ttt! ygc ate tgg ctg ate; ctg fjy hft gCC tqq cgt cgci 
Leu Val Prie Phc Qly He Tim Leu li* Leu rrr, Pfc* Val Tip Arg Arg 
100 103 no 

ctg gte att ML gec ggc gca gtt gec gca ctg rj-g gtc igcb ctg 

Leu Val Ho Pro Ala Ser Gly Ala Val Ala Ala Lfl„ val Val Al« T,eu 
115 120 125 

ufcg att A<1c ggt U yt ate ctg arc t Ga gec ggn. ttt Etacr gat ccg caq 
l.eu He Set: Gly Sly Ha j, eH t1 1l - Trp Ala Gly Pile A*tx Asp Pro Gin 



gag ate. aac rjgc aco LLa age gee qat gee aca c<jl get gaa get ate 
Clu Jls Asn Oily Thi Leu ScL" Ala Acp Ala Thr Pro Ala Gl u Ala Ha 
" 3 1=5 16 . 3 

tec ccc gta gec gat c=ig oku tgg chL (jcr tat cat aat egg gas. 

am Pro Van, Ala Asn Gin Asp Trp Pro .Vs Tyi- 3J.y Ara Ann (Sir. ait 
ISo 170 L?r 

ggt cai cgn ttt teg cog; ctg aaa uaa att aac croc g^L aac gta 2 at. 
31 v Cln Arg Fh* s«.- Lhu i#s Gin _le Asn Ala asp a™ Val His 

leo lf.j 190 

aat cttr ae.a gaa gec ~gg gtg ttc cgt act ggc gat gtg aag cag ccg 
ASn Leu Lif-a Slu jQa Trp val Phe Arg Tin- aiy Asp Vsi i,ys Gl* Pro 



aac gat ccg yyt gaa ate aac aat gaa gtg acg ccg att * = H gtg qgc 
asn Asp Pin ©ly Qlu lie nhr Abii Glu Val T3ir Pro n e L^y Val Gly 
210 215 220 

gac acc ctt tac ctg Lgfc acc get cac uag cgc ctg Ltt gcg ett gat 
Aai> 'J-hr Ty = ^eu Cyg Thr Al* His Gin Airg Lea Phe Blfl Leu Asp 

325 =2r> 235 2 4D 

gec acc age ggc? ass gag aea tgg cat tac; gat =ct gag ctg mo. acc. 
Ala Ala fler Gly Lya GLu Lys Trp Hla '.iVr Asp Pto Qlu Len Typ Thr 
245 2!i0 



WO 
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uac gag tCt tt C Cflg iEi qt* acc tgc tyli yyt ytc tct tat gaa H16 

japr. CJlu 3er Fh* G.Ln His Val Tllr Cye Arg Gly Van 03r Tyr Ilia C5l\i 
260 S(55 yvi> 

gee ail gen gaa ar.r. get teg 'jc-g g=\a gtg atg gcg t^c cog cgt 3 64 

Ala Lys Ala -31 U Thr Ala Sir Pro ftlu V&l Met Ala Asp Cyg pro Arg 
275 2BD 2^5 

uyc ate att rctt ceg etc aai gat gat 2gi Cng att gag set iau go. 312 
Arg He Tie Pro Val Asn Asp Gly Arg Leu He Ala rlf> ten Ala 

233 2?S 300 

gtia aac ggc aa^ ntg tgc gaa acc vtc gca aat its ggc gtg etc Hut US.l 
Glu Aan Gly L>ys Lftu Cys Gin Thr Pile Ala Aun Lye Gly Val IlCU Aati 
'-■Obi .310 31 jyu 

caa age aat atg cca gac acc aaa ceg g^t ctg hat gaa coy a.vt 
lau Gin Bar Asn Met. Pro ACp Thr Lys Pro <Sly Leu Tyx Glu pro ThiT 

:ss i^o 335 

teg cc<?. oug i»LL a.tc ?.cc gat ace afcfs gtg atg gcc ngfc tea ctt 10:3d 
&ar Pro Prn Tin f|=> Thr A,3p Lya Tbr lie Val Met Ala Gly Ser Vdl 
3 40 345 350 

aoc gat aac ttc tea acu 'JSC raa s-.cg tct ggc gtg o.tc cgt: ggt tt L 1104 
Thr A&p Asn Fh-3 Ber Thr Arq Glu Thr Scr Gly v=,l Til ■== _^rg Gly Fh<i 
355 350 

gat gtc aarr acc ggg gag Sin ctg tgg get Ltt yac ggc gcg 3(T,a 1152 

Aap Val ASH Th= Gly Glu Leu LSU Tip Ala. Kie ftgp Pro Gly Ala LyS 
370 3 75 H l>r> 

yia± ccg aac gca ate e?cg tct gac gaa cae AtJc ttt acc ttt Mic teg 12flD 
Asn Pro A&n Ala He Pro S<=r Acp Clu Eis Thr K=e Thr Ph£ Atn dGr 
385 590 395 40D 

cca aac tec tgg gca uuli yt:g gcc tat gac gcg aag ctg gat ctg gta 13 48 
Pro Asn Scr Tzp Ala Pro Al.a Ala Tyr Asp Ala Lys I^gu Asp Leu Val 
40E 410 415 

tat ctg ccg atg ggc gtg acc acy t:t;y yiit ate tgg ggc ggt ftnc cgc 1*^5 



Tyr r,flu Pro Met ely val rli- Thr Pre Asp lie Trp Gly J Jly ash Axg 

420 425 430 

aca c-^g gad may gaa (jyL ':aL yuu tiyj tug at* ctg gcg ctg ullL y::c 1344 

Thr Pro Gin Glu Clu Arg Tyr Ala flftlr ftei- ^e\l Ala Run Ala 

4:S'5 440 445 

dot aoo ggg aaa ctg cog tgg age ^ac c*g acc gtt cac cac gac ctg 1392 

Thr L'hr 02 y Lys Leu Ala Trp Ser Tyr Cln Thr Val T-:ia Hi a Aap Lsni 

4^0 455 asu 

tgg gac aLy gal <JLL uog gea ccg acg ctg gcg sac ate acc gtr 1440 

Txp Asp Met Aep Leu Pro Ala Gin Pro Thr Leu Ala Asp He Thr Val 

470 475 4D0 

aat ggt cag aaa gtg ccs. gtt att nac get aag guy aaa at a gyu aac 1-lRfl 

ftSll Sly dill hya Vdl Pro Val Ilu Tyr Aln Fid Ala Lya Tlir Gly Aan 

435 *f.O 4^i 

att ttt gtg etc gat cgt cgt aat gge etc; qtg att ccg qca c;<i IbliS 

lie Phi Val Leu Aap Arg Arg Asn Gly Glu Leu Val Val Pro Ala Tro 

500 50? 510 

gafl aaa. ccg gtt ede caa. gcit gca gcg aaa ggc gat tac gta acc CCH 15S4 

Glu Lys Pro i>ai Pro Gin Gly Ala Ala lys Gly Asp Tyr Val Tlir Pro 

520 E25 

at;t uaa ccg ttt Tct caa r.r.g age r.te cgt c?g acg Kim. gat ttg age 1632 

'.i'Ht SJn pj-.e Ser Glu Leu Ser Phe Arg Fro Thr hys Asp Leu 3er 

MHJ 535 54 Q 

tgt gat atji tgg gga gec acc atg ttt gac caa ctg gtg tgc: r:gc! lfiSO 

Gly Ala Asp Met Trp Sly Ala Thr Met Phe Aap Gin Leu Va]. ry 3 Arg 

545 £50 555 56-3 

gtg atg ttc cac cag atg cgc tat gaa ggc att ttc ac-c atg ai:a t^- 

Val Met PL"e His GHu Met Arg Tyr Glj Gly He Phe Tbr Pro Pro Ssr 

565 570 575 



rya;i cacj qrit acj ctcf gtc etc ccg ggt aac ctg ggg atg ttc gaa tgg 
Glu Gin Oly Thr Leu Val Phe Pro Gly Aen Leu Gly Met ?he Glu Trp 
530 535 590 



1776 



WO 
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99° a=3 Lt:c -' a- L gat csa aat cgt gaa gtg gcg afct grtr: aac r.ra 

Gly Gly He Ser Val Aap Tro Aatl Arg Sin Vll Ala lie fila ASH Pro 

595 oOO SC5 

atg gea ctg ccg ttt gtt t%jg aaa tJLy ate nag <jyt ggt cct ggc acic 1B72 
Me^ Ala T,f?-j. pro Pho Val Ser Lya Leu lie Pre Arg Qly Pro Gly Aan 

61 D -j20 

ccg atg gag cag ccg aaa gat gec aaa ggc acg ggt acy gnn tec ggc 

Pi^ Me;, Glu Gin Fro Lys Asp Ala Lys Gly Tlrr fi] y Thr Glu Ser Gly 

625 £30 BJ.'-j 640 

att cag cca cag tae ggt gta ccg tat ggt gtc acg etc aau uuy tta 1£>SS 

He Gin Pio Gin Tyr Gly Val ?ro Tyr Gly Val Thr Leu Aan Pita Ph = 

fi4fi 650 i5JJ 

etc las. cea ttt ggt ctg rcra tgt aaa -ag oca goiL L^y yyt tat ate 

Leu Ser Pro Phi 31y Leu Pro Cy= Lyi Sin Pua Ala Tirp Gly Tyr Zls 

oSO fiGS 670 

tag gfig stg gat nt-.g sac. act aat gaa gtg ^tfl t^Q *.a^ cgt att 2054 

3er AIe. JCsu Asp Leu Lys Thr Asn Glu Val Val Trp Lye Lye Aru II- 

675 635 

ggt acg ccg cag gac agt j.tg tscg tfcc ^-g atg ccg gtt ccg gig ucg 2112 

Gly Thr rrc- cli Asp £er :*e=t Prn 7>be Fro Met Pro Val Pro Val Pra 

63C 695 70f] 

ttc aat atg ggl_ aLg cuy itg ctg ggc ggg naa atn ten acg gcg ggt 2150 

Pkfc Aan Hat Gly Mtit Frn Met r,i=n Gly Gly Pro He Ser Thr Ala Gly 

70S VI (1 715 72 0 

S.&C gta Ctg ttt ate gec get acg gca gat HHC tac CLg tfyC gut ta-= 220fl 

A:Sil Val Leu Phe He Ala Ala Tt~ Ala Ac-p Aarl Tyr LOU Arg Ala Tyr 

72b 73 0 7.0 b 

aac atg age aac ggt gaa aaa ctg tgg cag ggt cgt tta cci gcg ggt 2255 

AS11 Met Ser Asn Gly Glu Lys Leu Tip Gin Gly Arg Laii Pro Ala Gly 

740 745 7511 

t--yt tag get £LL!g cca atg a(!c t.St gaa gtg aat ggt aag trnrj tat gtg 2 J 0H 



Gly Gin Ala TliT Fuu Mat Th- Tyr Clu Val Asn Gly Lya Qln .\7yr Val 

755 763 765 

gtg at<r tec gca ggd ggt -ac ggL Lua fctt ggt a.cfj aa<r acer ggc gac 2352 

Val lie Ser Ala Gly Gly Hie Gly Sft Phe Qly Tin: Lys Mat 01 y Aap 

77-3 775 730 

tat at3 gt£ get tat gcg CLg cirjg gar gat gtg aag fcas 23 3 J. 

Tyj:- iLe Val Ala Tyt" Ala L-au fro Aap App Val Lys 

7B5 720 755 



■cSTLD;- 255 
755 

■=212 > PET 

<213> BacheHchia coli 
^40U^ 256 

Met Ala He _lcn fiaii Thr {fl.y ser Ar;} Arc* Leu L'iiu Val TMr Leu Thx 



Ala Leu Phi Ala Ala I, fin Cys Gly Leu 'iyr Leu Ltti He Gly Gly Gly 



Trp i,eu V£ll Ala. He Gly Gly 3=r Trp Tyr Tyr Pro lie Ala Qly L&u 



^a.. Met Leu Gly Val Ala T-u Met Leu Trp Arg J^r uys Arn Ala AJ« 



Leu Lau V.'yr Ala Ala Leu Leu Leu Gly tfhr Met He Tirp Gly Val 



Trp Olu Val Gly E>tif= flnp The Trp Ala L4u Tar Pro firg Eur Asp Tie 
35 93 35 



WO 
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Leu Val Fhe Phe Oiy Tie Trp L^ii He Leu Fro Phe Va^ 'l : rp Srg Arg 
100 105 110 



Leii Vi.1 Il« PlO Ala 3er Gly A1& ^ul AIel Ala Leu \al Val Ala Lei: 

115 120 



Lsu lie 3^ r Gly Sly He LiU Th? M'rp Ma. Gly fhe Asn Asp Pro Gin 
1.5 r 13E 140 



Gl-u. He Asti Gly Thr Iiau Sor Ala ^5 Ala Thr Glli Ala Ho 

lib 150 ^55 160 



Ser Pro Ve'l AT a «*t Rln Trp Pro Ala Tyr Gly Arg ^sn Ciln Glu 
1EE 170 -J.V.'s 



Gly cm Arg Irtr th-^ iiR" J.ys Klu. He Asn Air. iirp 2-,&n 7a], EUfJ 

13C lilS 130 



Asn t.Y3 iHu Ala. T-p val Plis Arg Tfcr Gly Asp Vti^ Lya Cln Pro 

195 2!fO 205 



Am ^np Pro Gly Glu He Thr Asn -j1t» V«l Thr Pro He Lys Val tt.y 
210 515 220 



Aap Tur LOU TVr Leu Cys tfh:r Ala His Glr, Arq Leu Phe Ala Leu Aap 
23 C 235 240 



Ala Ale Set CSly- Lys Glu Lys Trp Hl.3 Tyr &3p Pia Glu Leu. L>:d Tin.- 
245 350 255 



Apn Ol'.l ,3er Flue Gin His Val Hir CyJ Arg Gly Val Set Tyr Hia Glu 



WO 

360 



2 S.4, 
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Ali L- v tj Ala «lu ■Llir Ala Bar Pjlu 3Iu VaJL Met Ma Asp Cys Pro Arg 
2*75 2SQ 2£5 



tog lie He Leu ?ru Val Asn Asp Gly Arg Leu lie Ala Ha a*ii± Alii 

290 r>?5 200 



i'Jl:: Arti HT.y hys Leu Cyis Olu Tin- P1i& Ala ftsn Lye Gly Vnl Luu A~ll 
305 310 31E VS. 



L?u Gill Set Aan Met Fro Asp lOir Lys Pro Gly Lau Tyr Glu Frc Tiir 

33C 



Sen- Pit-:: Pro Tl5= Tie Till" Asp I.ys Thr lie Val Met £1 3 frly tfer Val 
340 3d 5 3S0 



Tlir ftep Asn Phi Scr Thr Arg Olu '.Vhr [':kt wly val He Arg aly Phe 



Asp Val A£n Tlir Sly Qlu L^y I,eu Sir? Ala Plid Aljjj Pxa <3ly Ala Lys 
37D 375 3Sfl 



^sp Pro ASr. Ala. He Pre Sen Asp Gl j Hit' Tin- ?ht= Tbir ?be Asn Ser 
ias 350 325 4DD 



Pro Aan Set Trp Ala Pm Ala Ala Tyr Asp Ala Lys Leu: Af P r,en Val 
'1C6 410 ;15 



TyjL- LdLi ?iu MuL Gly Val '[fir Thr Pro Asp lis Trp Gly Uly Asn Arcj 
450 A25 430 
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Thr Pro Glu Gin Glu Arg lyr Ala sar 3e?^ t"Is r.ei.i Ala leu ftsi! A Is 

425 44th 445 

Thr T"n^ Gly Lya Leu Ala Trp rt*r: "lyr Gin Th_T V&l Hid His Asp L=U 
■150 £60 



Trp Asp Met Asp Leu Pro Ala Glil Pro Thi- Lc-i Aln Anp Tlfi Thr Val 
4Gi5 470 4Va 4B0 

Asn Gly Gin Lyc Val Pro Val Ha Tyr AltL Pro AIq Lys Thr Gly Aaii 
465 400 4:^ 

TV? Val Leu. Asp A*"3 Ai-y Ahu Gly Glu Le-j Val Val Pro Ala Pro 
503 ;d5 eio 

Ulu Lys Pro Va'l Para Gin Gly Ala Ala Lys dy Asp Tyz Val Thr Pro 

515 520 525 

Thr Gin Pro Phe . l 5ev '^lu Leu ,9-3 r PlLe Ary Pro Thr Lys A^p Leu Seir 
510 53 5 5d0 



Gly Ala A^rp Iter. Xrp ffly A_a Thr Kct Ptc A3t> C'ln Lou Val Cys Arg 
545 550 ^60 



Val Met Phe HiJ Gin MCL Axy Tyr C-Im. Gly He Ph= Zhi Pin Fro ft«r 

5S5 5'7[> 575 

'^-lu Gin Gly Ihr Leu Val Phe Pro Gly Asji L.yu GUy Met Pits Glu Trp 

5 3-D 535 SS0 



<?ly Oly He Ssr Val Asp Fro Asn Arg Glu Val AZa Hs Ala Asn Fro 



WO 



600 
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60o 



^er. Ma jr<.e« Fro pi-e val ser i,ya Leu IJ = f-fq Gly Pro Gly asm 
510 61'j 02 0 



Pro net Glu c-ln Pro Lys Asp Ala Lys ely Thr Gly Thx- clu Scr cly 
$7.5 fl^n 335 640 



lie Gin Pico Gin Tyr Cly val Pro Tyr £ly Val Thr Leu i\cn Pre ?Iie 
£45 S50 G5E 



Leu Stir Pre Phe Gly I^u Pro Cye Lys Gin Pro Ala Trp Gly Tyr lie? 



£ier Ala Lena asp Leu bye Thr Asn Glu Val Val Trp Lys !Lys ftrs He 
673 68CI 685 



5ly Thr ?iu Glii Asp sei Met Eto Phe Pro Me"; Pro val Fro val Fro 



Pte A3n Met Cly Met TrO Met Leu cly Cly rro He Ecr Thr Ala Cly 
705 710 715 720 



Asn Val T.p.ii Ph= Hel Ala Ala Thr Ala Asp Asn Tyr Leu Arg Ala Tyr 
vks 'iSS 



/isn HS3 Ser Afsn Gly Glu Lyt L^u Trp Gin (Sly Ar-Cf L^ll PxO Ala Cly 
740 HE 7BG 



Gly Qln Ala Thr. Pro Met Thi Tyjr Gin Val Aeh Gly Lys Gin Tyr Val 
755 760 76E 
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Val lie Her Ala Sly Gly Hie Gly 3er Pho Cly Thr r,ya Met aly Asp 
770 775 V{JU 



Tyr I la Val Ala Tyr ^la Leu PUG Asp Asp VaL T,yc 
7SE5 790 yss 



<21Cl=. 
■=.yiL> 
<213> 
<213> 



257 
1332 



<320> 

<22i> era?. 
*t>22> (1).. 



stg agt act u<sa gat age at*, gta toe age sag acn aas caa teg tec 
ffet S;r Thr iter Ai?p .ser lie Val Bar 3&r &ln Thr Lys'Gln £er 3i=r 



tgg og-ii z&a tan g**: sc-ic ?tca tgg acg ttt gg: ttg ttt ggt acg o??. 
Trp Arg Lye Ssr hep Thr Thr Trp Thr T,p/.i (31 y Leu Pile Gly Thr AJ.S-. 



ate cjge 3cc gtg ctg ttt: LLt! uut ate gcs. ggt ttt ggc ggn 

He Gly Ala Gly Val Lau Phe Phe. Pro Hp. Krg Ala Gly rh.3 Sly C-ly 



ctg ate r.rrg att ctt Utg sLg ttg g±a ttg gca tac CCC1 aLy yUy vtt 
Leu He Pro lis Leu Leu Met T.eii Val Leu Sid Tyr Pro lift Ala ?hft 



tat fcgc cac egg gr?g ctg gcg cgt ctg tgt ct~ tct gg2 fccfc aac set 
Tyr Cya Ills Arg Ala Leu Ala Arg j^eu Uys Leu Ser. Glji Ser Asa Pre- 



tec ggc aac att acig gaa acg gtg gas gpg cat £C5r ggt aaa act crce 238 
Ser Gly Auii Ilu Thr Glu Thr Val irlll Glu Kis ?he Oly Lys 'Ifor C3ly 
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qga gtg gtt ate asg ttc Ctq tac tt = ttc gog ttt tgc ccn ctg ctg 
QL 7 Val Val He Thr Ffce Leu tyr Phs Pis "Id He Cys Pro Leu Le"j 



tf^g afct tat g^c gtt art at.7. flat: acc ttt atg acg ttQ tgg gaa 

■.frp IHfi 'ryr yiy Val Tlir He Tlir Afin Thr Pbe Met Thr PhG 

115 130 125 

aac cag cts ggc: tr.fc gca ccg Ctg aat cgc ggc ttt gtg gcg ctg tfce 

Aai Gin Leu iily Phe Ala Pro Liu Asn A^g Cly Phe Val Ala Leu Pte 

1-J0 3.35 140 

<jty tfcg ctg ctg atg get ttc gtc at 2 ttftf fcfct ggt aag gac ctg atg 

T,^- r..?U LOU Leu Met Ala Phe Val lie Trp *he Gly Lye Asp Lau Met 

145 ],50 155 16J 

gLL aaa gty atg age ~ac ctg gta tgg ccg tCt dLa gc<J iiyL utg gtji 

Val Lya Val Met Sett Tyr Leu Val Trp Fro The He Ala S=r Leu Va.l. 

ISC 170 17!? 

Ct? s_t^ tct fctg teg Ctg ate act tas Lgy aau befc gect gtt ate gac 

Leu He ser Leu ser Leu lie Pro ryr Trr. Aan B=nf at* ^1 He Asp 

ISO 18 > L!Ht) 

cag gt~ gac etc ggt ^.cg ctg teg tta acc ggt car gac: ggt ate ,--tg 

Gin Val Asp Leu Qly SEr Leu Ser Le-j Till Sly Hie A&y Glv 11= Lei 

155 200 2C5 

sec aa^ gtc egg ctg ggg att tec ate a-q crtt ttc tec ttt iec ttc 

He Thr Val Trp Leu Gly He Ser U« Met Val Pbe Ssr Phe Aiil Pile 

210 23.5 220 

tag ass. ate gtc tct tec ttc gtg gtt tct sag cgt. gaa gag tat. gag 

E^r Pro lis Val Ser fl^-r Phe Val Val Her Lys Arg Glu Olu Tyr Glu 

525 310 235 240 

adii sac ttc ggt cgc gac etc acc gaa cgt aaa. tgt tec caa ate; at- 

Lyu A^p PLC Gly Any Aap ?be Thr rjl-.i Arg I.ys Cys Ssr Gin He He 

S4P 250 2];t 
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tct cg'c gcc agu atg ctg atg gtfc gca gtg gtg atg ttc i.L L gcu ttt Sie 
y&r Arg Ala Str Met Leu Eet Val Ala val val Met phe ?he* M =. ph-s 

3$0 265 270 

z.-jc tge ctg ttt act ctg tct ccg gti'j aas atg gcg caa gcc aaa gcg 064 
Ser Cys Le-£ Phe Thr Lau Stsr Pm Ala abd ?let Ala GIm Ala Lya Ala 
£"5 ;ao aas 

cat; aa- att cca. gtg c-tt tct tat ctg get <aat! eac LLL yog tec atg 912 
Crln A5El I1g Pro Vol Leu Ser Tyr Leu Ala Ann His The Ala Se=r Met 
250 300 

aafl sgt ace saa aca. acg ttc rr-ng at~ aca ctg gaa tat gcg gut tc:c S^fi 
Thr yly Thr Lys Thr Thr Phe Ala He Hit Urn Cltt Tyx Ala Ala ,7^r 
3D5 310 315 320 

at;; ate gca etc gLy get ate ttc aaa tct tt2 ttc ggt cat: tat ctg IOCS 
I la lie Ala Leu Val Alp U-5 £>lw Lys S«f Fha Phe Gly Hi c Tyr LGU 
325 330 ' 3%5 

gga atig ctg gaa ggt ctg ait ggc eta gtc ctg a^.g ttt ggt La L, aa*. loss 
Cly Thr Lfti] iil.u Uly Leu Hsn Gly Leu '/al Leu Lys Hue Gly Tyx- Lya 
340 345 350 

ggc- aa.r, &=- 71a a gtg teg etg ggt as* ctg aac set ate ?.go atg lio-l 
C-ly Tisp Lye Thr Lya VqI Sal I sm (ily Iivvsr Lei Asn Thr lie Ser Met 

355 160 355 

ate ttc ate atg ggc tec arjc- t'jg gtt gtt gcc tac gcc a.ic scg =f.c ■■-!■:.;> 
lis Plvs Ha Mat Gly Ser Thr Trp Val Val Ala ?yr Air. Aan Pro A 6 »i 
370 375 i«L> 

at.i ntt gac ctt atL gaa i)cc atg ggc gca cag atL atr? gca tec ctg 12 DO 
lie Leu Asp Leu lie Glu TVls Met Gly AIll Pru He lis Ala EMC L9U 

365 390 395 400 

ctg tgn ctg f-t-q cog atg t£it <icc ate cgt aaa gcg ccg tct ctg gcg 1S40 
Leu cys Leu Leu Pro H=- 'iy r Ala He Arg Lys Ala Pry Ser Leu Ala 
■iaS -110 415 

aaa Laci ccjt yyt t;gt ctg gat age: grg ttt gtt atfc gtg att ggt Ctff 1236 
LyU Tyr Arg Gly Arg T.su Asp Aart V*l Pha Val 'Star Val He Gly Liiti 
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ctg ace a~c ccg aa~ ate gta cac aaa ctg ttt fcaa 
L&u TJir lie L-tj Asii lie Val Tyr Lye J-ew Phe 
-125 140 



*211> 443 
<212> PRT 

<21'i> Escherichia, coli 



Met Hex i.:=r 1ep Hex .Us Val fier Her Oln lOir Lys Gin Ser 3er 



Trp Arg Lya Sir Aup Zisl Thr Tup Tin- Leu Gly Lau PhH (41 v' 'Ifir AT 9 



Ilu Gly Alti Gly Vk.1 Lcu ?hc Fie Tro lie Arg Ala Sly Phe Oly flj y 



Leu He Ire, He Leu Leu Met T.eu V^:i r,eu Ala Tyr Fro Tie Ala Phe 



'lye Uys His Aug Ala Leu Ala Argi Leu Cys Leu Ser Gly Bar A^n Piu 



3«r Mly Affn He 'IV Bin Tnr Val Glu <3lu His Plue Gly Lys Thr- G^y 



Gly Val Val He Thr Phe lcu Tyr Phc Pbc Ala He Cya Tire Lcu Leu 

105 10G 110 



rc*> il= T-fi aiy va: 'JIie He Tin.- 



PCT/ITSiiira/oiisws 



. Tfcr Phe Trp Git 
125 



■ T,f?i.i val i'rp Fro JHhe He Ala Ser Leu Vs.l 



Ssi; Cye Leu Phe Thr Zieu Ser 



Ala 



WO 



Gin Aan ±1= fro Val 3USU tier Tyr LSM Aln Asn Hie Elie Ala Seir Met 
290 2.35 3D0 



TliT [.4-y \'fcr Ly,s Thr Thr Plli* Alat lie Thr Leu Glu Tyr Aid -Ma Str 
305 510 315 323 



.'.L<3 lie Ala Leu Val Ala lie l J be I>ys Ser Plie Fhe Sly wist Ty.ir t,i= 
325 350 325 



Gly Tir Leu Glti Gly L^u Asn «.y :.^m val Leu Lys 5he <Jly Tyr Lys 
345 353 



Gly A<?p Lys Tfci: Lya val ser Leu. Gl^ Lya L«u Asn Thr n= Met- 

35 5 3€D ^fri 



He Pile lie :-f£L Gly 5er Tlir Trp Val Val A1q Tyr Ala Atm Pre Aen 

37C .HVh 



He Leii Asp Leu lie Gin A±s Met G.!.y = Prn Jl- He Ala S&r L£ j 
335 390 335 403 



Leu cys Leu. Leu k'xo net Tyr Ala ile Arg Lys Ala Pro 5er Leu Ala 
405 4 ID 415 



Lyc Tyr Arg Gly Arg Lri: Asp *an Val Pile Val n;hr val Il« Gly Leu 
420 42E J30 



1-bu Thr 3le Leu Asn He Va2 Tyr Lyc Leu Phi 



WO 



-.210> 253 
<211> 20-49 

TINA 

■;213^ ESchajri ch±B- ooll 



<220> 

<221> CDS 

<--222> U) . . (2049) 

atg s.ac atrr ttt ttt agg ^Lt acc gcg vta get ggc ctg nrt gca ata 4S 

Het Asn M<3t Ph^; Pliy Aig Leu Thr Ala ZlCU Ala LT y L^u Leu Ala He 
1 R 10 35 

tjr.B qq-c cag acc tt£ get gta gaa g&L £iLu acg cgt get gf>t Caa at- {J6 

Ala lily Glc Thr Phe Ala Val 9lu Asp lis Thr M'y Alii Asp tiln lie 
^0 ?,S ™ 

CCg g-a ILli a;ig gs=a g=g acg tag rat qccj £^g gta tfyt gag r.qr. gta 144: 
Pre Val Isu T.ys 01 U 51 u Biu Gin Hif3 Ala Thr Val fifi-r <£1ti ,irg val 
25 'ia 4^ 

a<jg teg cgc fct-c acc cgt tct cat tat cgc cay L L(j yac etc gat dag l f j;: 
Pjr iter Arg Plie Thr Arg 3er His Tyr Arg Gin Ph* i\sp :L<?u iisp Gin 
50 55 G<3 

gc-a ttt teg gut aaa at^ ttt gs^ cgc tac erg ^nt nty etc gat tac a 10 

Ala Ph£ ecr Alrj Lya He phe Asp Arg Tyx L&u Asn lieu L«u Ayp Tyr 
65 vo 75 3 0 

atys C5.C aac gLy cLy tifcg ges age gat gtt gaa c=ig the gcg aeLa aag 33£ 
Ser His Asn Val Leu Ii5U /ilEL Set Asp Val (ilu Gill Phi iilEi Lys lye 

P5 ao 5.K 

aaa ace yag ita yrjc ria- gas ctg cgt Lua ygc aaa etc gas gtt hfcri 3^Ci 
Tiyu Thr Gill Iheu Gly Asp (JT.t l,^ Ser «l y L, yfT 7l0rjL ^ p Val ph = 

100 10!? J.J li 

tac gat. etc tac aat etc? gcg caa aag cgc cgt ttt gag cgL Lju cuy 
Tyr Asp f.=u Yyr Asn Leu Ala Gin Lys Arg Arg Flue Glu Arg Ty-r Oln 
HB 120 12S 
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tac get ttg teg gta cig gaa aacr ccc a.tg gat tts: acd ggc aac giie 43 2 

Tyr Ala LyU Stir Val LuU Glu Lys Pro Ha', AtdO Fha "flm: Gly Asr. ipp 
130 135 140 

act tat aaL- utt rjtic OjC ti(j<! aaa i£Cy tti; Lij'J ccg aaa aat; gag get 480 
Thr Ty.r 7VF>n Lfiu App Atcj Eei Lys Ala Pun Trp Piiu Lys Asn Slu ULs. 
145 130 155 ISO 

gag ttg aac gcg ctg tgg gac agt aaa gtc aaa ttc qat! gag tfca arjc? 52S 
Gl L JL L&U A&U Ma 1.I5VL lip Asp £&r I»ys Val liys Phe Asp Lbu Sec 

1S5 170 175 

ctg aag ctq aca grja =3.5. adf? <7at aaa qaa att cf|t gtia aoc Ctrj act 576 
Leu Lys Leu rhr Gly Lye II12: Asp Lys Glu lie Arg Slu Tin- Lei Thr 
130 iss 190 

cgc cgc tac aaa ttt gec att egb cgt ctg gcg caa sec asn sgn gaa SS4 
Arci Arg Tyr Lys ?ho Ala I1q Arrj Jirq leu Ala Cltl Till" Acn Ser f.Cu 
19* iOO 315 

gat g^t ttc tsg atg ges s.tg acg gcg ttt gcg cgt gaa ate gac ccg 673 
Asp Val Phe Ssr Leu Ala Met Tllr Ala Phe Ala Arg Glu lie- Asp Pro 
210 ^iS 230 

cat SCC BSC ctt tc-n cca ogt =!5.t lviic; yut: ciiq ttc qeic net guL; 72C 

His Tbr 7n;n Tyr Leu Ser Pro iirrg 7ien TIit Gin Gli* ?tie l^ix TIjl- Glu 
225 230 MS 340 

atg agt ttg teg ctg gaa ggt att ggc gca gtg t?tg caa atg *ja.t gat 7&8 
MhL E^x Leu Sbj; L^u Glu Gly lie Gly »,la Val Leu Gl.i Met Asp 

245 250 255 

gac tac acc gtt ate aat teg atg ctg gca gg:; ggt ccg gca gcg aaj 5T £15 
Asp Tyr Thr val lie Acn Ser Met Val £la Gly Gly Pro Ala Ala Lye 

260 265 270 

egt aaa get at^ sgc; gtt ggt gar aaa att gtc ggt yt.fc ggt cjllu lluli S64 
se^ Ly& Ala lie ttr Va? C41y p.sp Lys * T «? V=s1 Rly Vsl « _ ty Pin Thv- 
27E 230 



ggc aug ^cy atg gtt gac gtg att ggc tgg c^t ctt gat gat gtg get 



912 



Gly Lys Pro Kat Val Aap Vs.1 lie Gly Tip arg Lsa Aap Asp V,-l VfiI. 

230 235 300 

gcr tta att aaa gflg ^ **i q^c aqt &aa gtt cgt ctg jai atfc bta sso 

Als Leu He Lys Sly Pro Lys Sly Ser Lys Val Aig Leu GLu 11= Lsu 

3GS 310 315 325 

act get ggt aan ggg sen aag act; cgt act uta acg tfcg aco ogt gaa looa 

Prn his. Gly Lys Gly Thr Lys Thr Arg Thr Val Tbr Leu TLr Arg Glu 
3 25 330 .13 S 

cgt ate cgt ate gaa. g^c: r:g^ gog gt.t aaa atg teg gfcg aag ace gtc lose 

A?g lis Arq Leu Glu Asp Arg Ala Va.1 Lys Met Ser Val Lys Thr Val 
340 345 350 

ygt aa! gag saa gT<7 ggo gt£f Ct<3 gat a^fc ccg ggc ttC ~at gtg ggr. 1104 

ffl.y r.ys Glu Lys Val Sly Val Leu Asp ^1= PL'O Gly Pho Tvr Vai Gly 
255 5 6 0 3 65 

ttg &.CL gac cj&l 3'^- aEiii 3^3 ™f ctg ?ag aaa ctg rraa c.aa cag aa- :l.J.h2 

LCU Thr Asp Asp Val V,yp Val elln LC-.1 Gin Lys Leu G^u Lys Gin Asn 

3"ir> avj sso 

gLu d«c ayu yLc ate ate gac ctg cgt aga aat g-gc Cgt ggg grg tta 1LJ lit) 

Val 5tr S«=r V>1 H 2 A;p LCU ALCf Ser Aan &ly Gly Gly Al?. J,<?U 

aes 390 4so 

ac- gaa gee gta teg etc tec ggt ctg ttt att cat gcg ggt etc a Li, 1243 

Thr Gl\i Ala Val Sar Leu Ser Gly Lsu Phe He Pro Ala Gly rro He 
■105 410 415 

gh- cag gtc cgc gat sac aac ggc aag gtt =gt gaa gat age gat aao 1255 

val Gin Vul fi;y Asp Asn Asn Gly Lys Val Arg Glu Asp S^r Aup rii- 

■120 425 43 C- 

gac gga cag gtt ttc tat aaa ggc ccg cts gt-g gtg ctg gtt gap cgc 1344 

Asp cly Gin val rho Tyr Lys Gly i>r* Leu val val Leu Val Asp Arg 

435 £40 445 

ttc ag~ get teg get tc& gcia atu ttt yet gtg gcra atg cag gat tac 13 92 

Phe Ear Ala 3er Ala Star fllni tie Pho Ala All Ala P*St Gin Aap "l-/r 

450 460 
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qgt cgt gcc; cLg gtt ytg ggt gaa. ccg aeg tth gat aaa qqe pec gtt 1440 
Gly Arg Ala Leu Val VsL Gly Clu Fro Thr Pile Gly tys 3ly Ths: Val 
470 475 4flG 

cay cia si&c cgt tea ttg aa^ tciL aht. t ac gat cag atg tta cgt ect 14SE 
Gin win Tyr Arg S=r Leu Asa Arg :n.f> Tyr Asp aln Met Leu Arg Pro 

435 490 495 

gaa tgg cca gese Ctg ggt tct gty OAg :au ac-g ace cag .tt.fi ttc taL 1536 
(Slu Trp Pro Ala Leu Gly Sar Val Gin Tyr Tbr He Gin Lye Phe Tyr 
500 SD5 510 

cfrc gtt aao ggc ggc agt acg caa cgt £ll!£ ygc gta i^cg oca gac fttc 1 5 34 

Aig Val aiiu Glv Gly S=r Thr Gin Arg Lys rjly VaP. 'itrr Pro Asp lis 

FS.H 52 0 525 

ate atg ccg acg qgt sar. gaa gaa aUg L'aa a=3 Sgt cag aaa ttc gaa IfffiS 
Hg Met Fro Till Gly Arin 2lu Glu Till: Glu Thr Gly Clu Lys Mir Glu 
5:^5 54 0 

gat aa-2 grig ntg ccg tgg gat a«c att qat g^c gcg act LaL yty aaa ' 1680 
Asp Aaa Ala i,eu Pre Trp Asp Ser 10.= iiep Ala Ala Thr Tyr Vsl. T,y* 
5-15 53& 555 5t33 

tea gga gat tta acg gee tct ga? cog gag cty r -tg *ag g?* cat aat 
S&z Gly Az-p Leu Thr Als Phe Glu Pro Glu L&u leu l.ys G~u His As.i 
Stiii 570 575 

geep eg- at J gcg asa gilt act gag tt^ nag D.O.C ate atg sag gat ate 1776 
Ala Aig lit: Alra t.yn Aop Pro Glu Pllfi Girt AjStj lie Met Lys Asp 11^ 
Sfill 585 ESQ 

ecg cgc ttc aac get atg aag gac sag ugts »at ate gtt tct ctg aat l8i-l 
Tila Arg PLe Aan Ala. Met Lys Acp Lya Arg Aan He Val £e^ Lea Asu 
SO D 605 

tne get gtg cgt ciafl siaa gag eat aa". gaa gar. gat gcg aog cgt atg 1&7^ 
Tyr Ala Val Arcr Glu Lys Glu Aan Aan Glu 7isp ^cp Ala ^Ihr Arg Leu 
S10 615 U50 

gag Cgt ttg elic gaa ege ttt aaa egc gan ggt aaa OCg guy LLy a4ty XS^O 



PJ.a Arg Leu A51J Glu Arg PheLys Arg £lu 31 y Lys Pro Glu Lau Lya 
625 63J 635 S40 

aaa qtq qat qa.t eta cdtj aaa C|at tac Cicf c!cg gat CCt tat Ctfl J. Si! 

Lys Levi Asp Asp kys Asp Tys 1 Sin GLu Pro Ae±> Pro Tyr -en 

645 550 GE5 

gaL gag acg g:g aF,- ate gca etc gat ctg gcg aag of.L gau aaa gec ao: 

Asp Glui Tl-.r Val Asm He. Ala Leu Asp Leu Ala Lys Leu Glu Ly£ Ala 
655 67t> 

sga c^-r: gcg gas ess cc" gr:t c^c gtc =ag tas 5itv 
Arg Pro Ala Liln Oln Pro Ala Fro Val Lys 
S75 6S0 



<an? ess 

<i2i;s PET 



Net Acn Met Fhe Pha Arg Leu Thr Ala Leu Ala Gly Leu Leu Ala lie 



Ala GUy Gin Tbr Phe Ala Val Glu Asp He Thr Arg Ala Asp Gin lie 



Pro Va.1 Leu Lys Glu Glu Thx Gin His Ala Thr Val Ee- Glu Arg Val 



Fir Ser Srg Fha Thr Arg Ser His Tyr Arg Gin Phc Asp Leu Asp Gin 



Alii Plie fiijf Ala Ly£i lit: Phcj Atsjj Axy Tyr Ltiu Atiil Leu. ±itu. Al.£; Tyl 
6 5 Tft 7fi fit! 



WO 



PCT.ussftfja/oiim 



Sun- Ai b abii tfal Leu Leu Ala Seu Asp Val Glu Gin Phe Ala Lyg Lys 
B5 90 L)5 



Dye Thr Gin LCu Gly Agp Glu Lgu Arg Ser Gly Lye ^m> App Val Phs 
10!} 105 110 



TyL- Asp _,hu Tyir Arm LOU Ala Glu Lye A-o Arg Phe Glu AT9 Tyr Gin 
US 120 125 



Tyr Ala Lsu S=t Val I,™ Glu Lya Pro Met Aft^ Phe Thr Gly ACii Aap 
l^.fJ 135 MO 



rin Tyr iLBn Leu Agp Arj fier Lys Ala Pro Trp Pro Lys Asn Glu Ala 

1*5 NSU i5o 150 



Glu L*\\ Aun Ala Leu Tx^ Acp Scr Lys vs.! i.ys yhs Asp Glu. Leu SeL - 
IS* ivy 17S 



LSU UVS Leu ^hr Gly W/a Thr Asp iy& Glu Ilo Arg Glu 'J:Jn: Leu Thr 
LHP 135 iao 



Arg Arg Tyr- i,y,=! Phe Ale lie Arg- Arg Lou Ala Gin Thr Apn Ecr clu 
1S5 200 205 



Atlp Val FhlT Scr Lc-u Ala Mat Thr Ala Fhe Ala Arg Glu Hi flsp l>jt= 
210 215 33 0 



His Tin- Aen Ty; Leu Stir Pre Arg APn Tfcr GlU Gin Fhe Aan ThL' Gin 
225 23 0 235 2.-10 



Met Eier ieu S*r Lea Glu Gly Ilo Cly Ala Val lifiw gin Met Asp Asp 



WO 



(»2t;.'"7(p2 
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24C 250 2E5 



Asp Tyr Thr Val lie Asn Se~ Met Ala Gly ely 3ro Ala Ala kys 

260 265 270 



S = u Ly3 Ala Ha Ser Val -Sly Af^p :-\ys He Val Gly Val Gly Gin Tilt- 
s'/ 1 :! sao 



Gly Lyo Pro Met Val Asp Val He Gly ^crp iai Asp Asp Val Val 
HUb 300 



7:1a T,=i] 71 T.yn Gly P^n "<yfi 07 y Scr Lys Val Ar<j Leu Glu lis Leu 
.105 310 ilS 325 



Fro Ala (ily Lys Gly Till- I»ya TLr Arg r?hir Va.i Th" T,enj Hir Jirg S1"J 
325 i3 5 



Axy lib Ai-y Lau Glu A^p Arg Ala Val Lye Met Eer Val Lyn Thr val 
34<1 34S 350 



□ ly Lyd Glu Lya Va.1 Gly Val -E.es; Asp 3 Is Pro Gly Phft Tyr Val Gly 
.35b jSO 355 



Ls1i Thr Asp *p.p Val T.yn W^n fMll Leu Oln Lys Leu Glu Lys Gin Asu 

3V0 3 75 3 30 



Val Ser Ser Val He He Acp Lsu Arg Scr Asa Gly Gly GJ.y A] a Leu 
3 SB .190 335 ft 0-3 



rior GLu Ala Val Sex leu Ser Gly Leu Plit; lis Piu Ala Glj/ 5>*u lie 
4Q5 /lift 413 



WO 
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Vul GLi: Vsl Arg Asp ftsn Abu (Sly Lys Val Arg Glu Aap Scr Asp Thr 
42 5 ±25 43 S 



Asp ■Ely GlU Val ETie Tyr Lys Gly Pro Leu Val Va.1 Lai Val Arp Arg 
435 -IdO 44b 



Fhe Str fla fls.r Ala Ser elu lie Fae Ala All Ala Ket Gin Atip Tyz- 
450 4ii!5 430 



(31y Ajy Ala Val val Gly Glu Pro Ttr Fhe Gly Lye Gly Thr Val 

^=65 470 475 430 



Gin Gin ryr Arg Buy: Leu Aan Arg He Tyr Aap G'.ln Met Leu Arg Pro 



Glu Tijj FJ.-J All* Leu Gly SSL' Val Gin Tyr 'l.trr He Uln Lys FUG TV* 
Siltl EOS 510 



Arg 'Val lisn Gly Gly Sar Tlir Gin Arg Lye Gly V?.l Thr Pi-o Apf Tie 
Sib 530 S^E 



He MpK Prn -iTir ffi.y Asn Cir. Glu Ttr Glu Thr Gly Gl j. Lyn Hits CTu 
5 3 0 535 S4f, 



Rap Ala Lou rt P ia F He Asu Ala Ala Tlnr Tyr Val Lya 

BJS 550 555 560 



3ex Gly Asp Leu Thr Alu Plia Glu Pro Glu Leu Leu Lye Glu His Asn 
565 570 575 

Ala Arg He Ala Lys Asp Pis 31u Flit: Gin Aan lis >Te_t Lys Asp He 



WO 

580 



535 
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330 



Al£ Axq ±>he Asn /Ua Met Lys Asp Lys Arg Aim lie Val Sei- Lau Asn 
595 600 605 



■yyr Ala. val Arj Glu Lys; Glu Asiii Asn Gin Aep Asp ftla Th^ Arg Leu 

€10 SIR 



Ala ATg r.si.i 8sn Glu Arg Fhe Lys Ar^ Qlu Gly Lys Fi-c- Glu Leu Lys 
t2S 630 63B 540 



Lys L-9U Asp A3? Leu Pr^ LyB Aap Tyr Glm c?lu PtfO Asp jpko Tyr LOU 
64b 65 C- €55 



Anp Cf.'.n Thr Val II? Ala LOU Asp LCU Ala Lys LSU Glu Lys Ala 

060 6S5 670 



Arg Fro Ala Glu Gin pro Ala Pro val Lys 



«210;- 2G1 

<21I> 1551 

v212> DHA 

■=3T.?i Escherichia coll 

<22l* CDS 

<222> (1) . . (1551) 

ttg ttc Atg gca. act L&L aty aut ttt tea tta aag caa tea ggg aga 

Lull Piic Mj'_ Aid. T1±l- T^l- Met Tlir Prje Bp.r ten T.ys Gin Sei: Gly Arg 
11 10 15 



WO PCT.TJSi20rj4/fll 1 SS8 

gca atg agt aaa cac gac acc gac act tea gat caa cac gcc gcg aaa. 96 

Ala H3t Get L-ys Hie i*sp Tin Asp Thr S*ir As;p Gin Hi a Ala Ala Lya 

2Q 35 JO 

cgc cgc tgg Clth sat gcc gaa gag g^g tat eac aaa E ijg a.cy gyu 144 

Arg Arq Trp f*=u ASn Ala His= Glu Glu GLy Tyr His I yp )».la Msi Gly 
3 b .1!) 4!> 

iiiat u^c csg gtg aag atg ate ;rcc atfc ggc ggc gcg atfc ggc ggc is 2 

J\eh Arg Gin Val Gin Met lie Ala JCle Gly Gly Ala Zle Gly Thir Gly 
5 3 55 ETC 

LLy LLL Ltii ggt gca gga gcci cga chq dsa atg gcg <jgg gc^ ctg £4 J 

Lhu PWh T.f-u Gly Ala Gly Ala. jirg l,eu Gin Ha. Al5t Gly Pxc ftla LdU 
t-!j 70 75 2D 

gca c-g gtt tat tta att tcfc ggr. ztg ttt tJy ttt ttt att ctg cgt 2 63 

Ala Leu Val Tyr f*u lie Cys Gly Leu Phe Ssr Ph;? Phe 1 2* Lea Arg 
S5 S» 95 

goa ttg gyt gag ctg gtg eta cac £JgQ cat fc-zc f=.gt gg? agt trt gtt 33 6 

Ala Lriu Gly Glu Leu Val Leu ai.3 ixg Pro we^ ysu Gly Ssr Fhe v a „ 

n 1 oo ie!> no 

tct tst gcc cgt ga? ttb ttg g^L g^.y =t^i gcc gst tat gtt get ggc 

s&i; Tyx Ala Arg Glu. Fhs Leu Gly Glu lys Ala Ala Tyr v^i at a Gly 
115 120 1.3 5 

fcgg atg tac etc ate aac tgg gc^r atg acg ggg aLL gLL y^t ?.tt acc 432 

'irp net Tyr Pll* lie flsi Tip Ala Met Thr Gly He Val .'Kip nr. r.hx- 
130 135 

gca gtc get 2-g ttt Atg cat tac tgg gyt gey ttt ggc ggc gtg ccg 4.3 0 

Ala Val Ala Leu Tyr Msn lias Tyr Trp Gly Ala Pile? Gly Gly Val Pro 
145 150 155 ISO 

nag tgg gLc ttt gog uL<j get gca nt.r. aeo ate gtt g^c acc atg aat 52 B 

Gin Ti-fj Val PIilj Ala L^u A1f9 &la Leu Ttr He VAl Gly Hie Met Asil 
IflS I7Q 175 



atg ate ggt gtg aaa tgg ttt gug gac <*tg gsg the tgg thr gc:g ctt 576 
flat He Gly Va_ L-ye Trjp FlfcJ Hu Clu Man Glu Fhe T]^p Fh* Ala Dou 



WO 

ISP 



1S5 



PCT,Tjs2ftfja/oiim 



atL as.a gtg cto yet att gtg acc ttT ttg gt c gtg ggt ncn gtgi ttc 024 

11^ Lya Va~. r.en Ma He val Thr :?he Leu Va.1 val Biw Thr Val Phs 

TSt 2C0 305 

[:t<^ ggh agt ggt- r^g ccg ctg gat ggc aac a£e act ggc rfcfc oat t-t-.n 672 

lieu Gly ser aly Gin Pro L<z>u Asp rtl.y Aen '.[lir mr Gly Fhe Hia Leu 

210 ilb 220 

aXa a^ii ^&L- aat qtju gyc ttc ttc esc cac ggt ttg nr.g ruir. geg ctg 72 L> 

lie Thr Acn Gly Cly rhe Pfco Pro His Gly Leu f.en -re Ala Leu 

225 a.|iCl 2.15 540 

gtg ttg aLt uag yyu yLa yLy Ltt gc- ttt gec tec att gaa stg gtg 7riS 

Val Leu He "In Gly Val Val Pf-c* Jkla pjic Ala. 5cr He Glu Ms" Val 

Si 5 2E J ^55 

figt qjti get 3cc gga gaa tgt a&a get'- ucy (Jag »cc atg gtg c=- aaa Bis 

£ly Thr Ala 141a Gly Glu Cys Lys Aap Pnu Gin Th-r Met Pr^ hys 

260 2i^S 270 

gec att a=c act gtg att tgg cgt att ggc ctg ttt fcac gtc cjgc tec £64 

Ala He Asn set V<±1 lit; Ti-f Any IL« Gly Leu Phe Tyr val Gly scr 

gtg gtg ttg ctg gtt atg tts. tt£ ecgr r.gg ag-s gcg tat cag trcg ggg £>12 

Val Val LCU Lgu Val Ket Leu Ley 'llrp yer Ala Tyr Gin Alii -3ly 

2SQ 2i>5 

caa agL u<jy Liu gLy uug ttt ttc her. aaa ctg ggt gtg coa tat ate S60 

Gin Scr Tra Phe Val Th-r PltR PTne Sr- ;r,ys Le* Gly Val Fx* Tyr He 

3 05 Jio 315 320 

ggc age att utg aac att gtg gtg ctg acc get gec ate tea age czg 1CDS 

Gly Ser He Jfet Asn He Val Val Leu Thr Ala Ala Lau Se^ £er T.ei] 

32B 330 JiAh 

aat tea ggt ctg tac t£jc acc qga egt att ctg cgc tea aby ^uy itg 10 56 

AfcD 3sl- Sly Leu Tyr Cys Till" Gly Arg He LS-J Any Eul Met Ala Mat 

340 345 -?5r> 



ggc ggt tec gca csg arit ttt atg gcg a&a aLg agt cgt cag cat gtg 11 

Gly Sly S^r Ala Pro Ser Phe Met Ala. Lys tfet Ser Arg Gin Hie Val 
355 360 365 

ccg tit gee egg ath etg gcg sea CTfi gtt ctg tat gtc gLts ggc gta 11 

?ro Xyr Ala Gly lis Leu flirt Tin- Leu Val Val Tju:- Val V=l Gly Vi-ii 
37V 17S 3aS 



ttc ct3 aao tat ctg gtg ccg teg cgc gta ttt gag att gtg ttg aac 
Pho Lgu Aan Tyr- Leu Val Pro Ser Arg Val Pha G±u lie Val Leu Tien 
365 U y 0 595 4ti:> 

Ltc gcg teg ctg gga. ate ate get tea tqg qcg ttt ate ate gtg tge 
Pbo Ala S^r Leai -3lv lis He Ala Ser i'rp Ala Phe lie lie V<a Cyc 
405 420 415 

cag atg tiyu ctg- cgt ass gng att aaa gaa ggjc aat <jtj£i gcg g?.e gtc 
Gin Met Asrg Leu Arg Lys Ala He Lys Slu Gly Lys file Ala Asp Val 
420 J.^ 43Q 

t.^,t ttt aaa ctg cct ggo gcg ccg tta act tec tgg cr.g sea i?.ta atg 
Sbx ?tie Lvis Lsu Pro Gly Als. rrc> Ph= rn-r is=x: "lip Leu ihir Leu L2-.1 

435 440 445 

ttt tfca ctg agt gec ctt ytg cLy a.ta g;~.g ttc: gv=.t tac ccg ££C ggg 
rilO LJU Lcu Ebu Val Lev Val ie-U Met Ala Fhe Asp Tyr ?ro A=n Gly 
450 455 4 SO 

act titT act ate gsg flcej ctq ccg att ate ggt att ttg ej L y ytt at a 
Thr Tyr Thr He Ala £Ia Leu Pro Iltf lit* Gly He Leni Leu Val Hp. 
465 470- 475 430 

ggc tgg ttt ggt gtg cgc aaa cgc gtt gel gaa att cat: age act gcg 
Gly Trp Pha Gly Val Arg Lys Arg Val Ala Glu Hp. Hip Ser Tlir Ala 
495 490 435 

tea qL<! gLt! 3=0 gaa gat gaa gaa aaa cag gaa att gtg ttt aag cct 
r-£u Val Val alu ein Anp Gin Gl« Lys Gin Glu lie Val Pbe Aiye 3*ro 

505 £10 



gaa aeg gcg agt taa 
Glu T.ir Ala Set 



1551 



WO 

515 



<210> 2£2 

^ai.i-> ^ir-: 

■-■212 V PET 

<212> Etcher it^Lia c:n1 i. 

<40D> 262 

Leu the Ket Ala 'Ihr Tyx- Met Thr Pile fier Leu I.ya Gin get Gly Arg 
1 5 10 in 



Ala Met Ser Lye His Atjj TL\r Asp Tb~- Sec Asp Gin Hie Ala Ala Lys 
2D Si, 30 



Arg Arg TL-p L^u Agn. Ale His Glu Glu Gly Tyr Hip Ly& Al* Met Gly 
J5 45 45 



Asn Arg Gin Val Gin Met He Ala lis Gly Gly Ala He Sly Thr Sly 
50 55 60 



Leu Phe Leu Sly Ala Gly Ala Aug Lsu Gin M?t Ala Gly J?i-o Ala Leu 
SB 70 75 SO 



Ala Lsu Vil Tyr Ldu IlL' GjfU Gly Lsu s>i-e s = r Phe Pile He L4-U Altt 
3 5 30 £5 



Ala Leu Gly Slu LOU Vul Luu Hi a Arg £fq ssr ser Gly aer The Val 
100 1^5 1.1.0 



Ssr Tyi- ftla Arg Gin PEie Lfj Gly Gin Lys AU, Ala Tyr Val Ala GLy 
115 125 



'Pep Met Tyr P>ie lie As:x Trp .Ma Met Thr GLy lie Val asp lie Tlur 
130 135 14D 



Ala Vai Ala Lei; Tyc Met His ryr Trp Gly Ala Pl:a Sly 3ly Val Pro 
145 ISO J.HiS ISC 



Gin T=p Val Ph6 Ala I^u Ala Ala. Leu Tb:r .T.I.e Va L f!ly lOlT KSt Aail 
1.65 17C 175 



Met Ha Sly Val Ly£ Trp Phe Ala Qiu Met Gi\i Pha Trp fhe Ala. Leu 
ISO 165 150 



JEla Lya Val Lau Ala 11= Val 'ihr Phe Leu Val V'=l 31y Val *>be 

IPS 200 205 



lieu (J3y tier csly tflrj Pro Leu j*np tly A,-n Th.r Thr Hly Ph? Eis L-su 
210 215 220 



Ho Thr A:sp As ii '-ly Gly I J b: rho Pro His ely L^u Lou Pro Ala. Lou 
.^5 s-jo 33 5 



Val Leu. Tie Gin Gly Val Val Pist- Ala Ala Sew He Glu Met Val 

245 350 SSfi 



C-ly Tn~ Ala Ala Gly Glu Cya Lya Asp Pro Gin Thx Mat Val Pro Ly3 

250 255 270 



Ala He Aan 3er Val He Trp Arcr He Gly Leu Phe Tyr Val Gly fler 

avb ^tfo ^as 



Van Val T.rii Va" Mst T,pu t.(5n Pro "F^Tn flfir Tyr nl.a rtl y 

230 295 



WO 



Gin Ser Pro Phe Val TLj; Phe Plm Sar lya Leu GUy Val Pro TJT 11 C 
305 21ft ^15 J20 



Gly Ssr He Wet Asn lie Vul Vs. I. Ltu Thr A'l.a Ala Leu Set Ser Leu 
325 330 



Afcn 3sr Gly .Leu Tyr .Cys llir Gly Arg He Leu Axg Ser Met Als Met 
340 3-15 350 



<5ly Qly 3=i- Ala Pro Set phe Met Ala hys MeL Syr- Ary Gin His Val 
3t-Q SnJi 



Pm '.fyr ;rfl ijfly lie L=U Ale Thr L-au Val Val Tyr Val Val 31 y Val 
3 70 J75 a»0 



Wici t.-jti Rsr. Tyr lOTl Val Pro Ser Arg Val tflie (;lu lie val Leu Afin 
30E 3|3g 395 400 



Plifi ALa Sen- litrci Gly He He IMa Ser trp Aid Flic He Ha vsd r.y* 
AOS 410 fll5 



Gin Wet Arg Leu Arg Lye Ala life Lys Glu Gly Lys Alii Alri App Vni. 

420 42s 4:in 



Ser p;ie Lye Leu Pro Gly Ala Pro PIio Hit- Eur Trp Leu Thr Leu Lej 
43 5 440 Jib 



Phe t.fil] Leu Her , T.eii Leu Jlet Ala Phs A3p Tyr Pro Asn Gly 



Thr Tyx t;i- He fa a -Ma Leu Pre lie He Gly H= Lew Leu Val Ha 
465 470 475 1&0 



Gly Trp p1:g (Sly Val Aug Lys Arg Val Ala Gl-j lis His Ser Tlir Ala 

4 SB 490 495 



=.rn Val Va.L Glu. Glu Asp Glu Glu Lya Gin Glu He Vd Phe Lys Pro 
503 555 510 



r Ala 3ar 
515 



*211> 681 
*21 2 > DMA 

liec'-fiH;' 



ctg etc a^g agt one ace sttg acc att acg tct ctg cat ggc tat cgc 

Met He Ary Self Hit! Tlir MtiL Thr. Tls Urn Stir Leu Ayp H^ T^r Arg 



t3d tft Q ^3 =iac? 3 a-t att att cgc ggt sat ttt caa ccg gat gaa aaa 
Tip L=-j Lya Asp Asp lie lie Arg Gly Aan Phe Gin Pro Asp Glu Lys 



fcta n^i at 3 agt ttg ctg aca tcof agt tat gaa ctt ggc gtt ggg cce 
Leu Arcj Met Ser leu Leu Thr £Jer Arg Tyr Ala Leu. Gly Val Gly Pro 



LLu L'^y ynu yuL uLL Luy lmh uLy yLy yt;y ydd uyy ULy yLU aOy yLy 
LOU ^rg (JJn AT .a 1.P.I1 fiPT R"n T.p.ir »1 a fl1u ftTg T.pti Ua1 "hr VaT 

!j0 35 CD 



192 



WO 
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gtg ^at- cea aaa ggg rat egg gtg gcg tet atg tea. gag cag gag ccg 24 C 

Val Aszl Gin Lys Gly Tyx Arg Val ALa 3er Met Sex Gl _t Gin Glu Liu 
65 70 73 BO 

etc drnt att b-c mc qti egc <[cc aat atg qaa gcg atg tta gtq aqt aaa 

Leu Aep He Phe 7vEp Ala Arg Ala Aon Met Glxi Alii Met Leu Val 5er 
S5 90 &B 

r:tg ge:g att gee: cgc ggt. ggc gat gag tgg gag ciaa gsic qttutcgua 2Je 

I*au Jul a He aJa J^rg Gly Gly Asp <3. ? y Trp GUi Al-s Asp Val Le.« Ala 
100 1C5 110 

<--aa gcg rat. ctg ctg agt aag ntt gag gec tgt g&c gc~ age gag aaa 3 34 

uys Ala His Leu Leu £Jer Lys Leu Qlu Ala <2y& Asp A^a Ser Glu Lys 
115 120 12 5 

atg att gat gag ~gg gat ctg cgt cat cag scg tfct cat acg gca att 43 2 

}fc=t Leu Asp 31 is 'I'rp Asp f,p.-,i ftrg- Hi p !?ln ilia - J he -13 5 iQir .Ala He 

I.'hii n.:io 140 

CjL^ i3a^ L LJ L ya L t«t cs« tat tta ctg- caa atg cgt gaa egg ttg 4 50 

Val Ala Sly ["!yfi Gly iler CTi a Tyr Tieu Leu 31. n Met Arg 3lu flrg Leu 
145 ISO 1EE 1GC 

ttt gafc ctg g;g gcg egb tat cga ttt ate tgg ctg egg cga acg gtg 523 

PFe Asp Leu Ala Arg Tyr flrg Pha lie Trj.' Leu Arg firg Tlir YmI 
163 17Q 175 

ctt teg citg gaa. at 5 ctg gag gat eaei cac gat cag cac cag ace ctg 57-j 

Leu Ser Val Elu Met I*m Glu A£;p Lya i-Lit AS£i Gin Hid Glu Thr Leu 
130 185 190 

act gcg gcg gta ctg gcg cga gat acc gag cgc gec age gag tta atg €2-1 

Thf Ala Ala Val Leu Ala Axy Asp Thr Alu Ai<j Alu Set- Glu lau Met 
155 2DD 505 

cgc cag cat tts ctg acg cca att ccc act ate cag c&g gcg atg get €72 

Arg Gin Bin Leu Leu Thr rro lis rco He He Gin Gin Ala Met Ala 

210 515 220 



ggc act Lc^i 



£31 



WO 
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sly aan 

2.25 



<210> 254 

<213> EdCjUGrizihiEi ccli 
*4QO> 264 



Met lie Arg scr Hia Thr ifet. Thr? \~.e 'Vhr tier Leu Asp <3ly Tyr Aug 



Trp T,=ii T.ya Am ifip ^l.c [lc Aim Gly ASn Ph= Gin Iro As? Glu Lys 



Leu Airg Met Sar Iniu Liiu Thr Sei" A.xg Tyr At =i Leu C-ly Val Gly Pro 



Ltiu ALy OIu Ala Lea 3«' Gin Ley Val Ala G-lu Arg Let Val Thr VaL 



Yal Aan Gin -bys Gly lyr ATTg Val Ala SCL" Met Ser Glu. >31zl Glu Le-j 



r.e=ni Asp U<? Ph* <Xf?p a ft?;g Ala Asn Mat Glu Ala Ket Leu Yal S = r 



Len Ala lie Ala Arg Gly Gly Aap Glu Trp Glu Ala Aar> Val Leu Ala 
103 105 110 



Lyp Ala Kis Lerj, L^U Set LVS Leu Glu. Alii Cy.i Aay Ala Ear GIti I.ys 
115 iao I.25 
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Met Leu Asp dlu Trr> Asp Leu Arg Hia Gin Ma Ehfe Hn.s Thr 7i^.a lie 
130 13s 14(J 



V=.l Ala fily Cys Cly Scr Hifi Tyr ieu .Lew (tIIti [-let arg Gld Ax-^ Leu 

145 :i.so i.!ir> .if. a 



Phe A&p Leu ?vla Ala. Arg Tyr 7irg Phe He Try Lou. Aug Jtrg 'Phi' Val 
1U5 170 175 



leu Se- Vsl Glu Met Leu <31u Acp Lye Kit; A.jp Gin Hie Cm Thi: Leu 
18D ias ISO 



Till- Alii Al£i Vil L&Q Ala Ax<j Aidy Tlu. Alii Art* Alii Ser 1*1 u Leu MeL 
IPS 300 203 



AiKf 31n Hi# LeU IhX Pra He Piq He TLe Gin Ala Met Ala 

a 10 315 520 



*-21I> 11E2 
*212> C33A 

^21 3* Escherichia eeli 



CDS 

',2aa? (i}_(ii52! 

<4CI0s. 2SS 

atg atg g<!C aac *ga atg att ctg aac gaa acg gca tgg tft ggt egg 
Mat Met Ala Asa Arg Kfrt lis L=u ASu Slu Thr Ala Tup Phc C-ly Aug 



WO 

.1 S 
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L5 



ggt g=t gtt ggg yet tta 3^c gat gag gtg aaa qgc cgt gge tat cag 
Gly Ala V^l Gly .Ma Leu Thr Asp Glu Val Lv^s Arij Ax-y Gly Tyx Gin 
?.fl 25 jo 

aag gcg cLg atti gtc acc gat aaa. aog ctg gtg caa tge grjc gtg gtq 144 
Lya Ala Leu lie Val Thr Asp Lye Thr .T.eu Val Gin Cys Gly Val val 
35 4D 45 

gcg aaa gtg acc gat aay atg gat g=t gca ggg ctg gca tgg gag atfc .193 
Ala Lya Val Thr Jtap Lye Kit Asp Ala Ala ffly Leu Ala Tup Ala He 
50 iiS sp 

tac gac ggc gts gtg uuu diiLj cca aqa att act gta gti! a&a gaa ggg 240 
^yr Asp Gly Val Val Pm A fin Pro V^r Ilo Thr Val Val i,ys Gill Sly 
■35 70 7£ at 

etc ggt gtsi ttc cag a*.t eg; ggc ycy cat t?.c ctg ato g^c ate ass 
L6M &ly ViJ. Fh* Gin Asa. Bar Gly Ala Asp Tys: Leu lie Ala He Gly 

se *ti 95 

ggt 3St fcet CCa Jag gat act tefc Aaa gcg- att ggc itt atJ iigu aac mt* 
Gly Gly «er tfro Gill Aij> Tiir C/s tye iila He Gly He Ha fJftr Agi 
-00 105 lift 

ait; teq gag ttt occ gat gtg cgt sg; ctg gaa 999 cti tee deg a^c 364 
'™ ?™ c?lu Phc Ala Aap Val Arg aef Leu Qlu Gly Leu Seu Pro Thr 
115 125 

aat aaa ccc agL ^L<±. uuy at- ntg gca att cct acc aea gd& aqt ac~ 43 2 

Agq Lye Pro 5er Val Pirn T'p T«=n ^1* :l* p L - D Thr Tbr Ala Gly Thr 
130 135 140 

gcg g^a. gaa gtg acc tLfct Qac tac gtg ate act gac gaa gag F=aa i?gg 4SD 
Ala Ala Glu val Thr He Jisn. Tyr Val He Thr Ai?p C-lw Glu Lys Arg 
145 ISO 155 160 

r:gc aag ttt gtC tg<3 £tt gat ccg ca" gat iLC ticy ca.g gtg gcg ttt 528 
Arg Lys Fh* Val CyS Vai Aap PtO Hit; ALlp Ih Pru Gin Val Ala Phe 
165 170 175 



att gac got gac atg atg gat ggt atg cut cca get* ctg aaa get gcg B ' 

He Aap Ala Asp Wet Met Asp Gly Mat Pra Pro Ala Leu Lya Ala Ala 
130 ISi 1D0 

aUy yyt yic Jit gcg OLD act tat get att gay ggg tat abt aui; uyt 6; 
■ibir Zily Va1. A^p 7U.a Lmi Thrr M.H.p Ma iHe (fin (fly 'lyr lie Tltr /srg 
19. r j VI0L> 

gg~ geg tgg g-g cts a<?- g*t gca ctg cac att ^aa gcg att- gaa stc €' 
Gly Ala Tup Ala Leu Tlir AUy Ala Lou Hi:: Tie Li ; ^ .11 a lie Glu lie 
210 215 220 

att get ggg g;g ctg cga gga teg gtt get ggt gat aag gat ccc gga 7: 
lie Ala Gly Ala Leu. Arg Gly Sir Yal Ala Gly Aop Lye Acp Ala Gly 

225 23Q 225 240 

gaa gaa atg gcg etc ggg cag tat gtt gcg ggt atg ggc ttc tag aat 7i 
Glu Glu I-leL Ala Leu Gly Gin Ty= Yal Aid Gly Met Gly Pile Ssr Asu 



E7tt gr^cT ttc grjg ttg rjtri ccit grrt ctg gcg cc.t ccet ctg ggc gcg ttt 

Val Sly Usvl Sly Leu Ve.i His Giy Kg- Aia His Pre Leu Gly Ala Phe 

265 265 270 

ta.t *.$.C a.Ct Tcs. £!3.c ggt jtt gcg sac gcC ate ttg tta cig est gtc 

Tyr A.sn Tbr Pro His Gly Yal Air. .13:1 Ale. He Lea Leu P^o His Vsl 

~7E3 250 285 

atg cgt tat aac get gac ttt acc ggt gag aag tac cgc gat ate gcg 

Mot Arg Tyr Aran Ala Aop Phc Thr Gly elu Lyo Tyr Arg Aap lie Ala 

2?0 295 3QQ 

cgc gtt atg ggc gtg aaa gtg gaa ggt atg age ctg gaa gag gcg cgt 
Ajltj YjI Mut Gly Vul Lyid V=il Glu Gly Itet Em Leu Gin Glu Ala Aug 

205 310 315 32J 

eat gec get gtt gaa gcg gtg ttt get etc aac cgt gat gtc ggt att 

Asn Ala Ala Val Glu Ala Val Phe Ala leu Asu Arg Asp Val Gly I Id 

325 330 335 



ccg esa cat ttg cgt gat get ggt gta egc uag gaa ^ae att ocg gca 
Piro Pro His Leu Arg Asp Val Gly Vat Arg Lys Glu Asp He Pro Ala 



10 5 'S 



WO M04.W2308 



PCT,Tjs2ftfja/oiim 

:s 50 



ctfj <jcg csi<j fjcg nca ctg [jat [rat gt- t<?t &cc ggt ggc aac ccg r^t 

Leu Ala Gin Ala Ala Lsu Asp Asp Val Ciu TIle Gly Oly Asn £1:0 

gca acq ctb ga^ g&t att eta gag ctt tac cat ncc g^c teg taa 

Elu Alii Thr I*Ju ClQ Asp lie Val Glu Leu Tyr Hig Thr Ala. Trp 
370 375 3B0 



<211> 263 

^l?:-- Escherichia eeli 

Mst Ms- Aj.s Abti Arg Kest: He Lsu Aij-i -;41u "hr ftla Trp ehe Sly Arg 
1 5 10 15 



Sly Ala Val (Sly Ala T rai Tlrr Itr.r "I ".' Vsl T-y* pi-g Arg <3ly Tyr din 
20 25 SO 



Lys Ala Leu lie Val Thr Asp Ly.s TLr Leu Val GLn Gys Sly V*l Val 
35 '10 IS 



Ala Dys Val Thr Asp Lys Hat Asp Ala Ala Sly Lau Ala riTB Ala He 
SO 50 



Tyr Asp gly val Val Fro ash Pre Thx He Thr Val Val Lys QIm Gly 

65 70 75 60 



Llu Gly val Pfcfi Gin Asm S&r Gly Ala Aap Tyr I,su Tift Ms T.Tr Gly 
35 30 as 



Gly Sly 3er P^ro Gin Asp "Thr Cys Lys Ala lie Gly ile 11^ Ber Asn 

ICO IDS 113 



Aan Pro Glu Plus Ala ?.?tp Val Arg Ssr I.fin Sl« (Jly L^U flftt Prn \Thr 
115 12C 125 



Abu Hys Pro Ser Val Pro lie Leu Ala lis Pro Tnv Thr Ala Cly Thr 
133 13-5 



J?.]. a Ala Glu val Thr He Aeii Tyr Val lis Thr Aap Glu Glu Lys Arg 

145 150 155 160 



ALij Lyi; Flue Vil Cy:; Val AlIjj Pro Hi 3 Aap Hg ?ro Gin Val Ala Phe 
'I SF, 170 17b 



He As? Jila Aep Met Hst App Sly Mst Fro Pre ftla LV5 Ala Ala 

180 195 130 



Thr CUr Val ?. S p 2 la Lsu Tlil- His kls. lis Glu £ly Tyr IIji 3n 
195 200 505 



Gly Ala Trp Ala Leu Tlir Asp Ala Lea His lie Lys Ala lie 31u lie 

210 215 22Q 



lis Ala Gly Ala Leu Arg aly Scr Val Ala Gly Asp Lys *?p Ma Gly 

225 230 2J5 240 



GIli Glu Het Ala L^U Gly GLil Tyi Val Ala Gly Ket Gly Ph= Shi Ash 
245 250 35? 



Val Gly Leu Gly Leu Val His Gly Met Ala His Fro ^su Sly Ala Phe 
260 2S5 270 



WO 



Ty- test Thx frn >H. S Gly 7*1 Ala Asn A2- d* Lsu Lea Ptg Hie vtl 

275 2flfr 



Met Anrg Ty t ^ Asp Fhe Y ^ g ly fflu ^ ^ ^ ^ fl , ^ 

350 300 



Arg Val Met Sly v=l Lyjs Val 3lu Gl 

315 



y H'Jt Sar ZrBU UQy Glu Ala a.tg 



Aan Ala Ala Val Gin M.a Val Ala LCU A™ Arg Asp Val Gly lift 

3-so „ 5 



3xo Piu His L-u. ftrg Asp Val Gly 7*1 Arg Lya GiU, Asp He Frs Ala 
3*5 



L5U Ala «la Ala Ala Leu Asp A R p Val Cys *Lr Bly Gl>- A 5n Pro Jlrg 



Glu Ala Thx Lau I3iu A ep Il e Val do r,eTl Tyr ills t*e Alt T: T 
370 37S 3S0 



-■Z210:-' £67 

^211? 1157 

<212> iJNA 

<213> Kf^heriohiu coll 



■5221> CDS 

;222^ {1)..(11S7) 

afcq aaL La- cgc tat c?3 c, cc aLg a ™ oj« gat gtft cai t 



Met Am Tyr Arg Tyr Arg Ala Mat Eer Alu Asp Sly Gin Lye- Leu Glji 
1 5 10 15 

ggg b-c att gat gufc aac gat cgt cag y r -j- cgsi etc, egg ctg LyL 

GJly Il« lie Asp Asn Asp Glu Arg Gin Ala itaj Leu Arg L«u Arg 

20 35 20 

gaa g** gag cll htc ctg ctg gat att egc: ccc caa aa a d gt twj gga x . 

fain G2u (51y Leu Phfl L=u L.su As? Ha Arg Pro mil Lya S fi r Ser Sly 



45 



yta aaa aca cgt cgc -eg agg ate age cat agt gaa s-g acg etc ttc 
Lye Tiir Arg Arg r-a Arg He s^r HLia Ser Glti i,eu Thi- Leu Fht 



50 



acc egg ca^ ttg gca ice tta age. gca giig cos Lta r.no etg gas gag 
Ihif Arg Qln I,= u Ala Thr LCU Qer Ala Ala Ala Leu Pro Leu Glu Glu 



ctt acc gt.s ate ggt 'jaa caa age as.t aaa eg* ctg ggt gat: 

t,=r L4U. Ala Vil He Sly Gin Gin Ser 3er Asu Lya Arg l.eu <3iv Asp 
* 5 SO 55 

gtg tta sat mg gta cge age gcu ate ctt gaa. ggg etc ctt hec 

V£l Lqu ;*.=in Gin vsl Ary Ser Ala ITe Lev. GJ.u Gly Hip Pro Leu r-Jsr 

105 Xl[i 

gat ?tca tta (Jag cat ttt r.r.c s . = g c tt Ltc gat -eg etc tar ort acu 
Asp Ala Luu 31n His Hie Fro Thr Leu. £*e A3V S*r Leu T7yx- /jrg rhr 
115 lflfl 

ctg gta add gug ggc gaa aag aqc qgg ct 9 ctg gec neg gtg ttg gaa 
Le^ Vkl Ly* Ma Ely Glu Ly s Ssr c-ly L=u Leu Ala Pro v*l Leu £lu 

aag ctg get gat ta<j uat gaa aan cigg caig a aa aLti cgc age sag etc 
Lys Leu Ala Asp Tyr Asn Glu Aph Arg Gin T,ys He Arg Ber Ly 5 Lou 
150 las „„ 



att tag tea ctg ate tac ceo tgt atg cts act acg gtg guy Eitf. ggg 
He Glr flsi; Leu He Syr Pz^ cys Met Leu Tiir Tlir Val Ala U* Gly 
155 170 1?s 



52B 



WO 



PCT.ussftfja/oiim 



ghc gtg att att etc: flfcc Firth grth gtr^ gtg £^CC a*ifl art arc gas ^a(J -^70 

val val He J-le Leu isu Tlir Ala val vai hto Lys He rhir Glu gin 

1BD 135 133 

ttc gtg c^ah gtg sag cag caa ctg ccg ctg agt .aca cgc att ctt tta 624 

Pha veil Met Lys Qltt Gin Leu Pto Leu Ser Hir Arg lie Leu Le-j 

IB 5 200 505 

ggt ctg age gat cicg ttg nai cgt acc gyc ccg aca tta tta gcg aca S73 

Gly Leu Ser Asp Tnr Leu C3ln Arg TJir Gly Pro Tlir Lau Leu AIei I'hr 

210 215 220 

gtg ttt £iLL yLc g^t gta ggt ttc tgg cLc Lyg tta CLaa cgc ggc aat 720 

VfiT Pha lift Val. ALS I'sl v'JTy Mhe 'rrp LGtl Ti^f: Leu J.ys A-rg :'ily A^n 

225 23U 235 340 

aac ggc cac cgt ttt cat gcg atg ttg ctg cgc gtt gcg etc ate g:jc 763 

Asa Arg Hit: ftrg Phe Hii Ala Met Leu Leu Arg '/oil Ala L=iu Hi Gly 

245 250 25S 

■;cg ctg att tgc gec s.tt aac ag^ gca cgc tat etc cgr act tta agt 816 

Tnu Leu lie Cyu Ala He Auii Bcr Ala Ary Tyr Luu Arg Tlir Leu Blil- 

asn ?.i<i 

iitt ttg ca» tec sirrc <jfjtr gLa 'JUL dig ctg gilt ggg tiLg iitiL ttg Luc 0G4 

He L~u G'l.n Ser- Rex Jly Val Fra Leu Leu Asp Gly Met f.33 Leu Sei" 

375 280 2S5 

adc aaa acjc etc aaS aac etc gaii att cgc cag cgt Ctg gca a at gcg ?12 

'llir Glu Sex IjSU Asn Asn i^eu «lu He Arg GItji Art? X*eu Ala Asn Ala 

290 £25 SOO 

gca gag ajgc gtr. cgc cag ggt aac age att cat ctt teg ctg gaa cai £60 

31a Glu ASK Val Arg Gin Gly Aan Sar J le hi a Leu flp.r h.sn Glu «ln 

^05 310 3113 320 

Aim gca att ttc cnjy ecy atg aLy ct<J ;ac aty tftg yec Let ggu gis. 1C03 

Thr He Pfce Pro Pitp Met Met Leu Ty^ I-fet Val Ala Se* Gly Glu 

??F5 330 135 



aaa age ggg cag etc ggc aca tta atg gtc aga gec gca gat aac cag 



1C5S 



Ly.-i BCl' Cly alij L*u Gly Trrr L,eu Met Vtil Art,- Ala Ala Asp A6n Uln 
340 345 J 50 

gjy Liea etc C£3 caa aat iqcj ate gee LLa acy ate tee; ?.f:ti the gag 1.1 

Glu "Ffcr T,r=Ti Gin 31a Aan ijrg tie Ala Leu Thx Leu fjfii- Cl.e Pile f.-lu 
J^i> 360 365 

cca gca etc att att iieg acg go* efcg ate gtc <jiiq ttt att gtc gtg l.l 

?ro 111 Leu lis He L'hr M^z Ala T.eu lis Val Lp.u phc He Val Val 

370 3 75 3 CO 

L:jy wta etc caa cct ctt ctt caa ctt aac tea aLg aLL a*t taa 11 

£er Val Leu Gin ivo Leu Leu Gin Leu Asu Ser Met Tie arm 

"?9 5 3SC- 3 35 



-;21G> 363 
<211> 35>9 
CRT 

v2i:::=- Escherichia cioli 



Met Aan 'ryi; Aly Tyr Ary Ma Wet Thr Gin A^p <rly Gin Lys Leu Gin 



Gly lie II.- Aap Ala. Aan. Asp Olu Arg Gin ftla Ary Leu. Arg r.=n Arg 



G^-u Glu Cly Lsu Ftie T w Dev Asp He A-g Pro 3ln Lye Ser Ssr Gly 



Val Lys Tlrr Arg .'ng Pro Arg He 3e~ IEis Ser Qlu Leu TJir- Leu Phe 



TSir Arg (Jin Lnu Ala Iftc Leu Eur Ala Ala Ale Leu. PTit Leu ylu all! 



WO 



PCT.ussftfja/oiim 



Ser Leu Ala. Va.1 lie Gly Gin. Gin Set flp.r >ar T.ys Axg Leu Gly Aep 
3* 30 95 



Va.1 Leu Abu Gin Val Arg Ser Ala :i le Leu Clu Sly His Pro Leu 5er 
103 lfjs no 



/.sp Ala LSU Gin Eiia Pha Pro Hir Leu Fho Asp Sp.r T.eu Tyr A^r.i Thr 
115 120 125 



Leu Val Lys Ala Gly Glu Lye Sir Cly Leu Leu Ala Pro Val Leu Glu 
13 0 135 



hys Leu Ala Asp Tyr A,sn Glu Abu Aixj Gin Lyc lie Arg S=r Lyp 'eu 
-45 ISO 155 ISO 



lie Gin leu 1L-3 Tyr Pre Cy* Wet L=u Thr Hit- Val Ala lis Ely 

155 170 175 



Val V^l life lie LCnl L-ati Thr Ala Val '/si Pro Lys lis Thr Glu Gin 
1B0 135 ISO 



Phe VaL His Met Lya Gin Gin Tci? Fro LCu fl^r Tftx Arg lis Leu Leu 
195 200 2D5 



Gly Leu Ser Af P Thr Lew Gin Arg Thr Gly Pro Tin- Leu Leu Ala rhi 
3 10 215 220 



Val plie He Val Ala Val Gly pha Trp Leu Trp Leu Lys Arg Gly Asiti 



ftmi Arg Hia Arg Phe ITts Ala Met Leu Leu ittg V&l Ali Leu He Gly 



WO 



£45 ■ ?Sfl 255 



Pro Leu lie Cyn Ala I^e Aym Sh Ala. A^g Tyf Leu Arv Thr L^u Sar- 
£60 265 270 



He Leu Gin Eer Ser Gly Val Fro Leu leu Asp Gly Met Abu Leu Ser 
275 2BQ 25S 



'flu- Glu Sei" Lsu A3ii Aeu Leu Glu lie JLUCf Glu Ax-q Leu Ala Asu Ala 
290 255 500 



Ala Glu Aen Val Arg Gin Gly Asn Ser lis .His Leu Ssr Leu Glu Gin 
335 3,10 315 320 



Thr Ala lie Pfae P"o P~o Ket K=t Ls-jl Tyir Net Val Ala Ssr el's Qlu 
325 ^39 535 



Lys f-er Gly Bin beu Bly 'Ihr .jew Met Val Arg Ala Ala Asp Aen Bin 
345 3?0 



Glu Till- Leu Gin Gin A^il i'i£9 He Ala Leu Tilt Luu SL-r He Pile Glu 
ESS 360 Ififi 



Pro Alii Ltsu He Ha Thr Mat Ala Leu I la Val Leu Phu Ha v-al VH 
370 375 360 



Ser Val Leu Olti Pro leu Leu Qln Leu Asn aar Elst Tie Asa 
385 330 3D5 



^210v 2uS 
<2ll:< ^ 0 
<212> UNA 



wo xifimmn 

-;213> Escherichia soil 



PCT/iTSsnca/oiisss 



-r2 21> CDS 
<?.X'A*> . , 

=:400> 269 

fl tg gat cgt *tt <j'-t. agt tct t-r.a cat g^c cgt sea tea ctg ctt sgc 48 

KeL Aajj Ziry lie Val Ser 3er Ser Hit Alj£j Arg Thr ser Leu Leu Sell- 
5 10 15 

acc ca.t aag gtg ctg cgt aat acc tat ttt ctg ctg age ctg acg ctg 96 

Ihr aia lye Val leu 2\rg Aon Tlir Tyr Phc Leu Leu Ser Leu TLji- L^ul 

10 25 30 

gec ttt teg gcg att acc gca act gec £gt acg gtg ctg atg ctg aaa. 144 

Ala Fllri Sex Ala lie Thr Ala Tlir Ala Sei; Tlir Val Leu Met Leu Pro 
35 4C 

tct ecg ggt Ctg att ctg acg ctg gtg ggt atg tat qcTt ttq atg ttc 1$2. 

Bar Gly 1=U He Lev Tlir Leu Val Gly Wet. Ty^ Sly Leu Met Fbe. 

BO 55 SO 

ctg aec tit wia acg gcg *ai asg ccg l\cc c,gg att <?.t.c tec o-c&. ttc i4» 

Lei? 'i/for Tyr i.yg Thr Asn Ly? Pro Thr Gly He He Ser Alk Pbe 

t>!> 7U 7!3 30 

gec ttt ace ggt ttt ctg ggt t«.t ate etc gga cct att ctg aic ace 2a S 

f.la EhR TtiT fiHy pj:c r&u Gly Tyr Tic T .cn Gly Pro lit Leu Asn Thr 
as 90 £5 

tat ctg tct gec gga atg ggt g^c gta ate get atg gaa ctg ggc gga 33 5 

Tyr Leu Bz-T Alcl Gly Mot Gly Asp Val Ho Ala Mat Ala. Leu Gly Gly 

103- 105 lid 

acg gcg tta gtg ttc ttc tgc tgc tct gca tet gtg Ctg acc acc cgc 384 

Thr Ala bsu Val Phe Phe Cys Cys Her Ala Tyr Val Ltii Thr Thr Arg 
115 130 125 

aaa gat .Titg trg ttc cite ggc ggt atg ctg r-tg gcg ggt ^ec gtg gtg &32 

Lys Asp Met 3er Phe L*U Gly Gly Met Lett Met Ala Gly He Val Val 



WO 

13 C 



13 5 



PCT,Tjs2ftfja/oiim 

140 



gtg ctg att get atg gtfc gcg aat ate ttc ctq gag c^g cct get etg 

VeiI L^u He Gly Met Vul Rla Asn lie Pbe j^u Glu i^au Pro AIh 7j=u 
-■15 1S5 160 

cat ctq fr^g ate age gty gtc htc att ctg atr. tec tct. ggc get ate 

Hie Leu Ala lie Ser Ala Val Phc He? V.eu Il<i 3er Ssr Gly ftla Ha 

165 170 175 

ttg ttt gaa Sec age aac ate att cat ggc ggt gag sr.g aac tat a^.h 

Leu Pha Glu TTtlL £ar Asm He 11c Hi a Sly U.1.y Glu Thr A£n Tyr He 

130 •ti'j 130 

cgt gc.7 acg gtt age ctg tit gLL Leg e-g tac aac ate e.trt gt= ag= 

Arg Ala Thr Vsl See Lau Ty-jr Val R(>r FiCU Tit Asn He fc>he Val Ser 
125 Snu 205 

cfcg ctg aoc att ctg ggc ttc get age gat taa 

Llju La-i rie-i: lis Leu Gly Phe Ala 3i=r Aug Asp 



PK.T 

^213> Escherichia cyli 



Met Asp ftrg Ho Val Set Ser Su.r His Anp Axg Thr Ser Leu Leu Bar 



Thr Hip hys Val Leu Ang Abe, Thr- Tyr Plie Leu Leu fl = r Leu Thr Leu 



Ala Pile Scr Ala lift Thr Ala Tbr Ala Ser The Val Leu Met Leu Pro 
35 40 45 



BQK P-O Gly Leu I1b Len Tbr Leu V*l Gly Met Tyr GT.y Leu Met Ffee 



L,eu Tbr Tyr Lya rhr Ma ?.sn ".yp Fro Th T Gly He He £er Ale The 



Ala Fhri Thr Sly Pha Ltu -Sly Tyr Tie Leu Gly Pro lLa L*u J 



Tyr r.eu 3sr Ala Glv K<-L 31y Acp Van He Ala Met Ala Le± Gly : 

100 105 HO 



Thr Ala Leu val Pho The Cya Cys fier Ala ryr val L&u Thx 'rhr Arg 
125 :i; :< ] 12E 



Lya Asp Met s&r eh= Leu gi v sly :tot l^u net. Ala -3ly lie Vul Val 
■I- 1 " 13? 140 



Va.l L-u He ™iy j.^ vai ai= Asn Ha Pha Leu cln Le-.j pro : 
14 5 15 D 1SB 



His Leu Ala 11= ser Ala Val Phe lie Lea He Ser Ser Gly r,i 3 H* 

165 170 173 



r,eu Phe Glu TUr 3tr Ajpa He He Hin Gly C3ly Glu Tin- Aen Tyr He 
iao njij 19C , 



Arg Ala Thr Val Her Leu Tyr val Ser J.eu Tyr Asa He Phe Val Sen: 
2DI> 20s 



ijeu Lyu Ser 11= Lsii Gly Ph& Ala Ser Arg Ar P 
ai!> 215 



WO 



<210> 271 

^212;- ETTA 

Sa^uliijivJU'tEjB cereviciae 

<22Q:= 
*22l> 

<222> U)-.(12SD) 
«:4QC> 271 

ate tc^ aac sag ctg LLu nyy LLa. ytiL yea. yyy tac caa caa tac gac 

43 

tfet Gcr Aan. Lys Irfiii the Arg Ii9U Asp Ala Ql^ Tyx a In Gin Tyr hsp 
1. !i 10 13 

L9H yyt aaa afec ggc tct tct tea get gtc get eaa ttt g«t g^c cat 
S3 

Trjj Gly Lys I 111 Gl- y Sex- fifiT shsv Al.a Val Ala Gin Phe Ala alii Hit 
5(1 £5 3D 

tct gaci C<iC Let CjLL c2a*a ahh gaa raa gah saa nna haf. gofl gag ttEl 
144 

Ssr A9j> pi-q «sr v«l L-ln lie (ilu Gin »*i> Ly& Pjtd ?yx ai? GJ.u Leu 

3L- -vrj 45 

tfjD *t£ ggt S5C Cf,c age aa^ atg cat ~cc tac aac cat gag tct aag 
192 

Trp Het Gly Thr His Rer T.ys Wet Pro 'ryr His &lu Ser Lys 

SO 33 SO 

gaa tec ely tiya ate ate tec aag aac ccc tec gec atg tta ggt 
240 

Glu Ser leu Arg Asp He lis Ser hys AS11 Pro Ser Ala Mat Leu Gly 

6b 70 75 60 

afeg gajC att att gat aag ttc cac gec aca aat ga± LLy uuu LLu etfc 

lye Asp lie I1& r%,-^p Lyc Fh= Hia Ala Tht ASn Glu I^eu Pro Mhe Leu 



tta aaa gtL ttg too att gae. a;ia gLj t-y LciC att aasi ctc-a. cat act; 

Efce Lya Va.1 Leti £ier lis Glu i,ye val Leu Her lie Gin Ala Jtia peo 

1UO 105 11 n 

gac aaa gen ttg ggt aaa ata ttg ca3 get caa gat cnt aag aac tat 
VS4 

Asp Lys iila Leu Gly Lys lie Leu 3is Ala Gin Asp 3ro Lys Aen Tyx 
115 120 125 

cct gat gat aat cac aaa £Ct gaa atg gec ate not gtg act gs.z ttt 
432 

Pre Asp Asp Asn His Lys Pro Glu Met Ma lie ALa: Val Thr Asp Pha 
13 0 135 140 

gsa ggfc ttc tgc ggg ttc aaa cct ttg caa gag att gca gat g&a ttg 

Glu Gly Plifi Cya Gly Phe Lye Pre- Ley Sir. GiLu. Ik Ala Aep <Slu Leu 
145 150 155 160 

a&n cgt Eitt cct ciia tta ccfc a=c att gtt cgt gaa gaa ac~ tec agg 
525 

Lyc Jirg Ho Fro Clu. LOU Arg ALU lie Val Cly Glu. Gl-j Ttir Scr Arj 
ICE 170 iVSj 

aat ttt itt ejag ati'j s.Li. uaa ect Let y-t c»iit aaa gjrt fcee cca ™?. 
575 

Aan Pha lie C-lu Ash He Gin Prs Se>- Ala Gin Lys Gly ser Pro Glu. 

130 135 ISO 

flat ciLA iac a£i<i eta ttcy caa get nt^ ntc at; agg gtc atg 

Asp Glu Gin Asm Lys Lys Leu Lau Sit Ala val p]ia Ser ATy Val P^eL 

195 2c-o acs 

aac get teg gat gac aaa ate aag att caa get cgc tee ttg gtc gaa 
672 

Asi^ Ala Ear Asp Asp Lys Tit! Lya Ha Glil Ala Arg Ser Ley VaJ, Glsi 
210 215 220 

aga tea aag aat tct cca tea gac ttt f.ac iaa cct g^.t tta cca gaa 

72C 



At-g Her Lye Asn Bar Pru Ser &&p Phe Asn Lys Pra ftpp Lsll ?rO Glu 
225 250 23B 

tta att c*i2i aga ctg aat aia caq ttc cct: gat gac gtg ggt zty iLt 

768 

leu He Gin Arg Leu ftan Lya 3ln Ph£ P:™ Aep Asp Val Gly Leu Phc- 

245 250 255 

t-gt gga tgt tta ttg tt^ aat cad tgt: aga ttg a<iL <jut i^jt yai ^l-l- 
916 

Cytf Sly Cys Lsu Leu Leu flsn Hi. a dys Arg l^e-j Asn Ala (Sly Glu Ala. 

260 270 

ate ttt tta aga get i5.g gat act cac gec t<aL utLi age ggt gat ^tr. 
8 64 

rl= PVip T.sii arg Ala Lya As? Paro His Ala Tyir He Sar Gly Abp He 

275 i!3Q 2B5 

atg gas tgt alg ljcL yjt tct c>ac siac gta gtt Rgs ges ggt; LLu acr. 
3 12 

Met Glu CyB Met: Ala .'-.Is fjer Asp Asa Val Val Arp Al* Gly Eli* Tlir 
^PD ^ 300 

uud itsa LLu aag gat gtt aaa aac ttg gtc tea atg fcha ace tat aca 

P"0 Lys PlLC Lys Asp Viil Lyp Art, Leu Va.1 Ser Nfe! Leu Hhr Tyr Thx 
305 31 0 315 ?30 

tat gat cct gtg gaa day csa aaa atg cag cct tta aag ttc gae agg 
10 Da 

Tyr Aap t>L-o Val Glu Lys Gin Lys Met Qln Pre Leu Lya the Asp Arg 

H STi 33 0 33E 

t.r.c tct ggt aac ggr. aag tea gtt tLa Lilt LiiiC ect cca ate: gas gaa 
10S6 

Ecr Her Gly Acn Gly Lys 5er Val J.en Tyr ^sn Pro ftro lie slu Gin 

340 ili 350 

ttt net gta ttg gag act act fcLfc gat jac aaa. ctt ggt caa agg eat 
1104 

Phe Ala Val Leu Glu T^it Th- ^Vic Glu Lys Leu Gly Gill t^:c\ His 

335 3E0 3*!> 



WO 



PCT.ussftfja/oiim 



ttfc gaa ggt gtt gat ggr. aca agt ate tta. ate srh ,=ir:a aaa gcjt aat. 

Pha aiu Gly Val Asp iSly vro aer lie Lau lie Thr Tim- Lya Giy Asn 

370 375 j30 

ggt tac att aaa via. gat: ggc ess aaa tt.g aaa >rct gaa coo ggt ttt 

Gly Tyr He Lye Ala Asp Gly fi'ln T.ys T jeU Lys Ala Glu Pro Gly Plus 

335 390 395 4D0 

gtrt fctt fctd atf get r:ca ca3 ttg CCt gtt tint ttg fjaa get rfaa gat 

Val Plue Phe He Ala Pro Hie L6U Fro Val Palp Leu Clu Ala Clu Aap 

405 410 .1. s 

cja<3 c^cr.i trt act acc tat aga gec Ctt gtg gaa cca aa.t tag 

Glu Jilii Phe Ttin- Thr Tyr Axg Ala Phe Val C-lu Pro agp. 

^(1 425 



-;21Q> 2 72 



Met Set- Aen lyn "tieru. ?he Arg T..ru 7\pp Tfla C-ly Tyr din din Tyr Aap 



2=n CSly Lyp He <3\y Ser Ser Ser Ala Val Ala Gin Pha Ala Ala Eia 



asr Aap Pra aer Val (41ti He (Jlu (Jin Asp Lys Pro Tyr Ala Glu Leu 



Trp Tfet (Sly Thr* IlJ.S &er Ly* Met Prs Ser Tyr: Asn His Glu £er ^ye 
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CflLi Set" ^eu Ai.y Auy lie; 11:2 Ser Lya Aan pro 3£r &1& Met leu Gly 



Lya Aap ±le lie Asp Lye Phe Die Ma Thr Asn Glu Lp_u Fra The Lgu 



His Lya Vil lbu Saji- He Gl-j Lye Val Leu ear 11c Gin Ala Hid rre 
ioo 105 i.i.;} 



Aep Lys Ala Lau Gly Lys 11-3 Lau Hlfe Ala Gin Asp P-rn T.yp Ann fyr 
115 LiO 125 



Pro Asp Asp Asn His Lys Pro Glu Jtet ?.la Il€= Ala V^.l Thr Asp Plus 
130 135 14D 



Otlu Oly Fhe Cys Gly ths LV3 VXO Leu Gl:i Glu He Ala Atiy Glu Leu 
145 150 155 1.(5(1 



^ya Arg He Pro Glu t.^u Atg AtT-n He Val Cly Gl-J Clu Thr 3er Arg 
10 5 170 L'j'5 



Aen Phs lie Glu .^cjl He Gin Pro Scr Ala Gin Z.ys Gly Ssr Prn Sin 
ISO 185 ].P0 



Asp Glu Gin flsn Lys Lys Liu Leu Gin Alii Val Phe Ser firg Val Wet 

20a 20s 



Asn Ala Ser Asp Aap Lys He Lys lift Bin Ala Aig 3£r Leu Val Glu 
213 215 220 



WO 
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iirg Ser lya Asn Ssr Pro Ser Asp Php Asm Trya pro Asp Leri Pro Qlu. 

230 £35 240 



Lqu Ilia Gin Lau Arn i,y 5 filn Pho Pro asp Asp Veil Gly Leu i^he 
li'.i 255 



CyB Giy Cys I eu Lsu Leu Asu Hia Cys Arg Leu hsn JMa Gly Ijjlu Ala 
ifjK 370 



_la Pha Leu Ang ^.la Lya Au^i Pra His Ala Tyr lis fle.r (rly Asp He 
275 TiktJ 



Met Cl'I.V Cys M$t Ala Alii 3=r Aep Affu Val Val Arg Ala Gly Pie Thr 
2S0 255 300 



Pro Lys Pha Lya Agp Val Lys Asn Leu Val 3ar HuL L6u Tiir Tyc Thi 
305 310 315 32C 



: Asp l i - Val. filu Lys L-rln Lyi Met Pin Fpo L==u Ly? Pile ASi; AL'g 
325 3".0 335 



Ser Ser Gly !\rn ply r.yo- Scr Val Leu Tyr Aan Pro Frc? itle Olu Slu 
340 JHS> 



Phe Uii Val LCU Glu Tlir Tiur ?he Asp Glu Zr/F, T.,«n (Sly Oln Arg Hia 
355 255 



^fre fcHvL tfly Val Asp Uly Pro St-i He L^u Tie TJix Thr Lyc Sly Asn 
373 375 3B0 



Sly Tyr He Lys Ala Asp Oly Glxt iya Leu Lye Ala Glu Pru Gly PL^ 



WO 



jas 3SS 400 



Val phe Pb.e Tls Ala Fto nis Leu Pro Yal As-s iLeu lilu Ala Glu Asp 

405 ilO 415 



Qlu Ala Phi Thr Thx Tyr Axg Ala Phe Val filu Pro Abel 
<2l0> 273 

<213> EdOjLd.£;jULyijrfy UmaviaidH 
<220> 

CDS 

\li . . {1E39J 
<tOQ> i7.i 

atg gta gc& sea a^a atg cag aag aca. aca 

48 

MfeL Vfel ilia Tlir lit; ffet Gin Thr" T>it Thr 
3 5 10 

t}Cc giCa itg tct act ace ita ejea. tea aat 
?6 

Ala Ala Met Ser Thr Thr Leu. Ala Sex* Atr. 

2.C 25 

agt tc;: teg acg agt gta aca aca gta acg 

144 

Shl Eujt She Thx Ser Val Tlx Thir Yal "tr 
35 40 

cgc tct aca ccg tct aat eta etc- tf- tct 
152 

Axg 3sx Thr Pro Ser Aan Leu Leu Pllfi Ser 
50 55 



act gtg Ctg acp s.ca gtc; 

Thr VXT T^u Thr Thr iTal 
15 

tac ata tct teg caa get 

Tyr IIb 3ar Sex Gin Ala 
3D 

aoa aLtt ijUq aca. tea a.fca 

Thr He Ala Thr Ssr lie 
45 

aat gtg gcg gdt dag dca 

Aeii Val Ala Ala Gin Fro 
so 



aaa Lea tct tea gca aye aca att ^gg ctt tea aLu gg=3 ntt cct uLc 

Lye f==ic Bor Scr Ala Per Thr lie Gly Leu ler Ha Gly Leu Fro He 
«-5 TO VS SO 

gga ata ttc tgt ttc gg& LLa c;tL EiLc t_-tt_ thg t^t tafc ttc tac ott 
296 

□Ly He PhR r?ys j^e «ly Leu Leu He Leu Le*i Cys Tyr Piia Tyr Leu 
ss go 95 

aaa agg aat teg gtg tec. att t.ciz aat CCA zvtz atg tea get acq att 

Ly* A-rq Aon tier Val Ser lis Ser Asn Pxo Pro Met 3er a la Tiir lit 
10 !t 105 11-3 

r.r.a sgg ga;? gar) gaa tat tgt Cge igc act aat tgg ttc tea Cgg tta 
334 

Pre Ai-g Gin o:ut osiu Tit Cys Arg Arg Tiix Aaa Trp Pfce Ser Arg lqu 

llfl 12$ 125 

ttt tgg cag sgt sag tgt gag gat S&rj nnt ten tat tct s.at cgt gaL 

Fhe Trp Sin S£r Lya Cys e-lu Asp Gin ArJll SOX Tyr Sur Aim Arg Aap 
13 0 13 5 140 

a-t gag s.&g tat gac: -.-;ag tgg eicc Leg ggL gr.L iiir: ptrj tct 

430 

lie Glu lL,yg Tyr Asn Asp Thr Gin Tip Tiir Gly Aep ?isn MeL' S«l 

145 150 155 1ED 

tc=3 ticiti a:j! cag t;r aaa att tct aaa cec sta ata ccq cag cat ata 

■yift 

Eer Lys He Gin Tyr Lys He 3er Lys Fro lie Tie Ero Gin His Hs 
1SR 170 ITS 

ctg aca cct aag aaa acg gtg aag aqc cca tat get tgg tct ggt aaa 
57 S 

Leu Thr Prtt Lys Ly£ 'i-hr val Lys Asa Pro Tyr Ala Try Se T GJLy Lys 
ISO 1S5 130 

aafl att teg tta gac mn. =n?j gtg aac gaa atg gag gaa gag aaa gtt 



WO 
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■iisn lie Ser Leu Aep Pro Lys Val flea Glu Met Glu Glu Glu Lys Val 

195 200 20R 

qtg gat gca ttd etg tat act aaa cca ciog aat ^tt gtc ca" att gaa 

Yal to Ala Pha H&u Tyr Tb~- I.yp- Pto I'Tr: Asn He Val Hie iHe Glu 

21 [t 31S 220 

tec age: atg SCC teg tat aah gat tta CCt tct caa aag acq gtg tCO 
72 Ci 

Sflr Kfir Met Pro Serr Tyr Aan Aep Leu Fro Ser Gin Lye Thr Yal Ssr 



tea aag aaa act gcg tta aaa atg agL gag aaa : :gg agl. Lao g^a tct 

Ser Lys LyS Thr Sla Lsu Lye "LTur Ser Sly Lys Trp Ser Tyr Ulu Ser 

245 250 255 

cca. ata tct cga tgg ttc ttg a£g ggt tct aca tac ttt r.ag gat tat 

Fro Leu Ser Arg Trp The- LCU Arg Cly Scr Thr Tyr Pie Lys Asp Tyr 

2S0 265 27D 

ggc tta tea aag ace tct tta aag aca cm aat gcjg cat ecu ac.a ctq 

S64 

Cl.y I*=-.tj S^tc j.ys Thr -Ser Leu Lys Thr Pro Thr Gly Ala. Pro Glu Lej 

2 7 5 U H D 2 55 

sag ^aa atg aaa atg etc tec egg at a agt aag ggt tac ttc aat gag 

Lys Gin Met lys Met Leu S-sr Arg He S*r Lys gly Tyr Ph£ Asn Glu 

290 2S5 300 

tea gat ata uLhj cat gac gaa oga Leg oct) iitu ttg y^£J tut aat qli = 

Ser Asp He Knt Pro Asp Glu Arg fler Pro T'le Leu Glu Tyr Aem Asn 

30E 210 313 320 

acq JCt otg gal; gua aaL gat: agt g::g aat aac ttg ggt aat ace acg 

iooe 

■^hr n-rn t.^n ?^p an a Asa Aap Sor Val A.?n Aan L^u Gly Asn Thr "hr 

325 330 325 



WO 
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cca gat tea l^si ate aca tct ^at cge aac aat aac ate gat nta ah? 
105S 

ft:o Asp ,551: Gin lie Titr Ser 1'yr Arg Asn Asu Ann tie Asp Leu lie 
3-10 34=5 35C 

*cg gca aga ccc cat tea gtg ata 7ac ggt. act act gca caa caa act 

1104 

"hr 2Ma Arg Pre- His Set Val lie Tyi: Gly Iht Thr Ala Gin Gin Thr 
355 3GC 3S!5 

ttg gaa ace aac tr.c aat gat cat cat gac tgc aat aaa age act gag 
1153 

lieu Ol« TZlr Aszi Pha Aen Asp Hie flia AiJp Cya Asn I.yp Osr Tbi? cJlu 
370 375 Jtfj 

aaa ^ac gag Lty ata ata ccc acc cca tea uta eta aag aaa agg 
12 DO 

Lys His Glu Leu He lie Pr:? Thr Fro Ser Lya Pl-ej l^u Lye f,- y s ^\-g 

jSS 3 9 ft ICE. *rjti 

<asj?i A?.? ggri e.ga caa agt as* *±ct tat cag cat tta a&n tiJL ttg tea 

Lyt; L^u Aiy Aug Gin Ser Lys Met Tyr Gin His )h=i;. UTo Leu Ser 
4C3 J1CI 415 

cgt tat aaa o«a ttg ctt act cca sac tec saa tat aat ggg gag 

Arg Ser Lys Pre- Leu Pro Leu "hi" Pro Agh Ser Lya Tyr ?,an Gly Pi i: 
425 430 

get gtr: rflfl tta ggg aac| aca tat aca c;tt att Ct.q gafc tac gag 
VI 44 

Ala SEr Val GLr^ Lem G'ly L^J ^3ir Tyf Thr Val He G.I n Asp Tyr Slu 

435 443 445 

cct aqa ttg aca gac gaa at* aga at= teg ctg ggt gaa aaa gtt aaa 

1352 

Pro Ar<[ Leu Tin Asp Gin Hb Airy Tie Ser Less Gly Glu Lya Vcl Lya 
■150 455 460 



att ctg gee act cat acc gat gga tgg tgt .ctg gts. gsa aag tgt aat 
1440 

lie L=u j-iln Thr H*3 Thr A3jp Cly Tr? Cyo Lou Val CSlu Lys Cys Aat 

4t=i> 470 4/5 4dU 

a(Ja tii aag ggt tCL aLL a-AH gtc- agt gilt CjAC gat. aga tac nhc: 

id a a 

Thr Gin Jy» Gly fJer He His val ser Val A3p Asp Lyri Arg Tyr Leu 

4aS 490 435 

ast gaa gat aga ggc att. gtg cnt ggt gac tgt etc ^aa gaa tac gae 

Asn Giu. Asp Arrj Gly He- Val P~o Gly Asp Cys L=u Gin Glu Tyr Asp 
500 505 510 



iga 

1BS£ 



<:siis 512 

<212> PET 

<213* SiCGli3.rprn.yr ee cer?visia= 
<4D<J? 274 

Met Val Ala Thr lis Met Gin ■Jhr Tiir 'i'hr Tbr val L&u Thr Thr Val 



Ala Ala Met Ser Thr Ttr Len Ala Sei- Asn Tyr lis Ser £&!.- Gin Ala 



Ser ser Ser Thr Ser Val Thr Thr val Thr Thr Ha Ala Thr Scr He 



Arg Ser Thr Fro &<sr Asn Leu Lea Plus Ser Ami Va.1 Alii Ala Gin Pro 

50 55 
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Lys a^r 5er 3sr Ala Ser Vhr lie Gly Lau Ser 11= Gly Deu Fiu .He 



□ly Tie Phe fys Ph~ ■ily Ne-M Leu He Leu Leu Cye Tyr Pie Tyr L^U 



Lys Arg Jkan E=r Val Her TIr Ser Asn _-»ro Pro Met Ser Ala Thr riH 
100 105 HQ 



Pro rirg Glu Glu Gin Tyr qya Arq Urc Thr Asn Trp Phe tier Arg Leu 
115 "at- 125 



File Trp Gin £cr Lys Cya Gl.u &l?p Gill Asn E<sr Tyr 3e=r Asn Arg Asp 
l.ifl 13D 1i0 



He (3lu Lys Tyr Asn Asp Thr Gin Trp- Thr rt'.y r.Gp Aon Met Bsr 

iE-a i 1 .^ isC- 



Ser h</S He tin Tyr Lv'S He Str Lyp Prr.' T\~- Tie Ero Gin Hifc He 
165 17Q 175 



Leu Thr Pi-o Lys Lys Thr Val. Lys Asn Pro Tyr Ala Tcp Ssr Gly Lye 
ISO Lfl 5 1.3 D 



Acn H-2 acr Leu Asp Pro T,yp Vi=l Ae-a Glu Met Glu Giu Glii Lys Val 
195 2 DO ?.r>5 



Val ASji AlSt Plie Leu Tyr Thr Lyn -pro Pro A3tl lie Val Hie He CSlu 
213 2\5 220 



Ser B=r Met Pro Ser Tyr Asn Asp Leu Pro Ser Gin T yn Thr V3l. 8cr 
225 330 2.15 24 3 



WO 



annul 



Set Lys lya Tin' Ala Leu Lyts Thr Sbl Glu TjV^ Tztt: £ier Tyr Glu. S = ir 
245 250 ^bb 



Frc Leu ser. Axy Trp Phe T.^v Arg G'ly Ser Thr Tyi HVif! r.ys Asp 'jyir 
250 265 270 



'Jly Leu tier Lys T]ir Ser Iaju Lya TIjx ?iio Thr Gly Ala Pro G" ti Leu 
275 2B0 



Lys Gin Met lys Met Leu Ser Ary Ilu Syr Ly« Gly Tyr File ASH Cllu 
290 295 30Q 



tfer Asp He Met Pro Asp Glu Arg Ser Pro He Lau Qlc Tyr ^sn 
30^ 310 315 



TTir Pro Leu Asp Ala Abu Asp Ser- Val Asn Asm Leu Gly Asn Thr Eh,- 
325 330 335 



Pro Asp Ser Gin lie Thr Ser Tyr Arg Aftn a fin Asn Tim Leu lie 

340 345 SET'P 



Tlit Ala Ary Pro Ser Vtil Zlu Tyr Tbr Thr: Ala 31a Gin Thr 

3 55 3fi& 3 65 



leu Glu Tin- Aciii Pbe Acii Asp Hi^ His Asp eye Aen Lys H^r Thr Glu 

370 375 330 



Ly=: HiP fllu lie llo Pro thr Pra Ser Lye Pro JieM Lye Lys Arg 

505 390 395 40S 



Lys Iiys Aa;g Jvrg Gin Sau Lye Met Tyr- ftlji H'r.s r.5u Gin Hhb ),f?u F.ser 
4SE -am 4:1^ 



Arg Lys fire Leu ?ro Lbu Thr Pro Aon Esr Lyo Tyr lisn Ely Glu 

420 42E 42 0 



Ala SSL' Val Gin 1-eu G.Ly T.ys Tl"j: Tj'r Thjr Val iLti Glu Asp "yr 3u 
4j5 44 0 44.=; 



Pro Arg Leu ™hr Asp G±n He azq lie tar lau Gly Giu z,ya Val T,y^ 
150 .155 4 SO 



He Lrsu Ala llr His "tJir Asp Gly Tcp Cyu L<*u. Val GLu Lsys Uyc Aoc 
470 475 430 



Thr fi]-ii l.yr Gly Scr He His Val £3er VeC ftsp Asp LV£i Arg Tyr Leu 
4ES 430 495 



■ T ien 01m Asp Ax 3 Gly He Val Pir^ Gly Pfip '.1'? TiQU Gin Glu. Tyr Aep 
S00 3CG 510 

<210? 275 
<211; 2901 
-si 1.3 s. pra 



<221> CDS 

=:222> (1) > . [29(H) 

^40O> 275 

aty aaL. uu^ yyj yyL yua can ;=ca ata atg gaa caa ccc get eaa daq 
<ia 

Met P.&n Fro Gly Gly Glu Gin Hit II* Met Glu Gin Pl£U Aid Gin Gl-i 
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10 



i c=g r:an nsq cm C&3 Cdcj celel gag dn cag cag gda gcs. 



tfln <3ln Gin (Sin Gin Gin Gin Gin 31 o (Sin. Gin cln Gin Gin Ala Ma 

£C 25 3& 



gtt eat <?ag dag cca rtr gac CC3. LLa. lira caa tea. act gcg gaa act 

1/..A 

Val Fro Gin Gl=» Px^ Leu Asp Pro Leu. Thr Gin Ss?.- Thr Ala GJn Tin- 



tge ctic att get tct ttg gca £Aa acc ctt ggt g&L gyu gat: ags 

Tip Lhu Sbji- lie Ala Ser Leu Ala G-lu. Thr Le^n Oily Asp Uly Asp Ar? 



ejee gca atg c;^a hah ge~ go? act LLa eay ttc ?,at CCO tea tot gca 
Ala Ala PfeL Ala Tyr Asp 7t"l a Thr Leu Sin rbe Aan P^tq fi=r hifir Ala 



sag get tta ac& ict ttg gc" cac ttg tac egb bua a^n gac atg the 
288 

1-^ Alp. T.en Thr LCM Ali His Leu =Tyr Airg Ssr Srg A=2 net Ph= 

SB 90 

ca^ el^ei ejet gca gaa tta tat ajra gca ctt ttg gta aaL (juu yan 

Sin Aru Ala Ala Glu Leu Tyr Glu Arg Ala L^U Lou Val Aan. Pro (jl-J 

1Afi 105 110 

eta tea gaL ijL-cjr tgcj get act tta ggt oae tgt LaL oty atg ctg gat 

3B4 

Leu Ser Aap Val Tip Ala Tbr LCU Gly Hia Cyp 'lyr Jji?U Met Lej Adp 
115 125 

gat ctg eaa a^a gdt tat! aat gec tan caa cay gut ttc tac cac etc 

Aap Le-j Gin ftxg Ma Tyr Aan AIll Tyr GIti flln Ala Leu. Tyr His Leu 

13 D 1H5 140 
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agt aat ;cc ciac gta ccg aaa tLa Lgy cat gga ate ggc att ctt tat 
480 

Ss^- Asn Pro Adll Yal Pro Lyrc Len Trp HitJ Gly He Gly He Leu Tyr 

145 1EE 16 U 

gaa aga Lai; ggi: tcy etc gac tat gac gaa caa yet tLt gec aaa gt-.t 

528 

lisp j^.rg Tyr Gly Ser Leu Aap Tyr Ana Gnu f-il.u Ala Piie Ala Lys Val 
lss 170 175 

ttg gaa ttg cac cct oat ttfc gaa aag gca aac gaa atr. ta.c tt.ff aga 
E76 

Leu C-lu. Leu fl^p Pro His phs irlu Lys Ala Aim Ulu He Tyr Phe Ar? 
±60 1B5 190 

Cta ggt aLL aLli tat ai=a fish nag ggt tgg tCJt CSa get ttg g&a 

624 

T.eu Gly He He Tyr Lys Hid 3ln Hly r.ys Trp Ser Gill Ala Leu Glu. 

12s zoo 205 

tgc ttc ^ga tac att etc act ca.a cct <:cr. get- ccc ttg sag tgrr 
■572 

Cy.9 Fhs Arg Tyr He Leu VKO 3 In Pro Pro Ala Pro Leu Gin Sin Tip 

2U> 215 220 

gac Lite, tgg ttt cag ttg ggt age gtt ttg g<-*g sgt sfcg gga gag tgg 
720 

-*vr,p Xlc Trp Phc Gin Leu <31y Ber Val Leu 9lu 2er Met Qly Olu Trp 
225 235 240 

caa ggL yog iitiy gaa. ycu Luc gag ::at gtc ttg get caa aat tie. a cat 

Gin Gly AH a lys Gl U ft? a Tyr Glu His Val Leu Ala Gin A^n Gill His 
245 250 255 

Cat yiec aaa gLa tta cas caa tta ggt tgt att tac cgt atg agt sac 
516 

Bis Ala T..yci vsl Leu Gin Gin Leu Qly cya Leu 'ryr fcsly Wet Ser Aan 

2Pd 265 27D 

gta C=aa ttt tat gac CGt eaa. aag gca tr.g gat tat ntt ?ta flag teg 
364 



Vu.1 Gin Phe Tyr Acp Pro Gin Lya Ala L<5Q Tyr Leu tau Lys Ser 

avs 2ao ass 

tta gas ^js gat <xju Lul- yaL gen act aca ;:g*i tac Git c!t£ qtft aga 

Leu alu Ala Aap Pro Set Asp Ala Tirr Tlir Tip Tyr- His L<£U Gly A-g 
290 295 3, 'HI 

gtg aaL *tg att aga aca ga~ tat act gcc cm iah gat get tfc= caa 

Vfel :iis Met Us Arg 1'fer Asp Tyr Shr A_la Ala Tyr Asp Ala Pte Gin 
305 210 315 320 

ca& get gtt sat aga gat tea aga aa 3 cot ate ttt tgg tgc tea Eitc 

Gin Ala Val Aen Arg Asp Ser Axy Af-ti Prn tic Pli£ Trp Cya S=r ile 
325 330 335 

ggt gtt tta tat tac cat att tct caa t*c 49a gats gcc; tta sac gcg 
1056 

Gly Va l teU Tyr Ty^ Gla* He £cr Gill Tyi" Arg Asp Ala LOu Asp Ala 
340 34i S50 

tac a-a ag= gcc eita aga tta =flt LdL att agt gaa gtt tCfa tan 

. .( M 

■iyr Thx Arg Ala lie Arg Lsu Aen. Pro Tyr II2 Sor tVJu Val Trp Tyr 
350 

gat eta y^t act ctt tac ga.a act t^it eac aas aaa tta tct gac gcc 

1152 

Aap Leu CJly Tixr Leu Tyr Glu Tin. Gyu Aan Abti (?ln L3U aer Asp Ala 
370 375 JEJ[> 

ctt gat gcg tat aag caa get gca aga ctg gac gta aat <±at gtt car: 
I2f>0 

Leu Aap Ala Tyr Lys Gin Ala Ala Atg Let Acp Val Aan Aen - v J a l :-iis 
335 390 355 400 

at a aga gaa age tta gaa get tta lea aa*r cag tta gaa siac cca ggc 

}".■= A-rq yiu Arg Leu Qi-j ALL a Leu Thr Lya: Gin r,aii flln ^gn pro Gly 

405 410 413 



sat f^=5 sac t^g aa3 ggt gcg coa *cg f,at gcc tct cct <jcc ceei 

Asn lis Aeh tye Ser Kin ■31/ Ala Pro Thr Asn Ala flsr Pro Ala Pro 

d£0 425 4^0 

cct cct gtg att tta caa cct acc tta caa cct ant gat caa ait 

Pro Pld Val lie Lau Gin Pira Thr IjRU Gin Pro Agn Snp Gin Cly Asn 

435 440 44=5 

cct ttg aac act aga att Lea gee ucl^ i.et gcu <*aL yuL uuL gut Lua 

13 92 

Pm X.hu Asn Thr Rrg t] a 3er Ala Gin Ssr .Ma Asti Ala Thr Ala a-r 

4'jO 455 4b0 

atg gta caa caa sag cat cct get caa caa acg cct att aac tat tat 

1440 

Met v?il arm Gin din wis pt 7 An =? (?i.n «in 'itx Pro He Asr. ser se-r 

Aeri *7t' 47? 4S0 

yj=k y.iia aty ta.c s-gt e»tit gga get tec cct caa tta caa get cat. get 
14Sa 

Ala Thr Met Tyr Ses.- Asjc Gly Ala Se-r Pro <3ln Leu Gin Ala. Gin Ala 

435 4.90 135 

rjaa gel eaa got caa gc<i jaa get caa y<ja c^a yea caa <jeL <jua 
1525 

Gin Ala Gin AT s Gin Via Gin Ala Gin Ala Gin 61 * Gin Al^ Gin. &lfl 
50^ 510 

■jaa gca caa trc-a caa gug caa gca caa gca caa gca cag gcg caa gca 

eln Ala Gill Ala -31 n Ale Gin Ala Gill Ala a In Ala OlSQ. Ala Gin Ala 

51E 520 525 

cag gja caa gca caa gc= caa gca cat gca c=a gcg caa gem eaa gaa 
1532 

eln Ala Gin Ala Gin Ala Gift Ala Hia Ala Gin Ala Gin Ala Gin Ala 

5j0 535 540 



caa 9 ca c;j g gca c&a. gca caa gca cay gcg cng gca caa csa caa ci;i 

Gl.n Ala Gin Ala 3±a JUa Gljl Ala Gin rj.a <3l^ Ala Gin Gin CSln yln 
545 £Si 5S5 

caa aaA esq- cas caa caa oaa caj caa caa c&a e.ka aia daa caa eaa 

1725 

Gin 31 u Gin GIxl Gin Gin Gin Gin air Gin Gin 'Jin. Gin Gin Gin Gin 
StS E70 .575 

caa caa caa caa caa caa ca.a. cay cag cag caa tta cag occ eta ccs. 
1776 

GliL Gin Glu Gin Gin Gin Gin. Gin Gin icln Gin. Lsu Qln Pro Leu Pru 
^SO 550 

aga caa cag ctg cag caa a*g gga gt.t *-ct 3 eg caa s.tq tta aat cot 

1824 

Aig Gin Gin Leu Sin Gin Lys Gly Val Ser v^l <51n Met Lsti Acn Fr:> 
5S-5 60 0 cJ5 

ens caa ggg taa cca tot ate CLCC. cag cc.a ar.e g*c atn. caa get Ci-J 
1973 

Glu Gin G'y Gin pro Tyx He 'llir Gin P-O Thx Val He CL11 A2a Hi a 

ciF. ctg caa vus. Ill tct a« caa get stg gs.a cat. eeg etui ^.yc tct 
1930 

Gin, Lou. Gin Pro Plie j?or Thr Cln Ala Met Glu His Pi"Q Gin Set S^r 

£2.5 530 63 5 S40 

caa e^g cca cc- caa eag eaa eiiu tjtEi ens -ct gtt caa cat cca caa 

1&6S 

Gin Leu Pro Pro Gin Gin Gin Gl.n Leu Gin S=r Val Gin His Ptu Gin 
645 esa sss 

caa ctL caa ggc cag cet eai ycc caa get 02c caa cct tta a?:c cag 
2C16 

Gin leu Gin Gly Gin Vrn flj.r. Ala Gin Ala Pro Gin Pro Leu lie Gin 

£60 665 670 

cat- aac gtg ^aa ciig sac gtt tta tiut caa sag ag.^ tae atg gaa ggt 



His Asn Vsl Glu em Asn Vai Leu Pro Gin Lye j\rg Tyr Met 31u Gly ■ 
675 580 ££5 

gca at 2 ear act tta ^Ca ga^ gee gee q-a tec &yL a^a acc cac aca 
3112 

Ala lie His Thr Leu Val Asp Ala Ala Val S^x -5er Eor 'Ihr Hfe '.:hr 
55D 55E 705 

gag aat aac aca aag *ct cc'i egt caa cca a^c cat gco atr- cca a<-g 
2160 

Glu Asn Asn Thr Lya Ssr Pro Arg Gl:i Prr> Thr His Ala lis Pro Thr 

705 "10 VIS 72 0 

caa get dC = gca aca gga ata acg aaz get gaa -ica oag gta aae; u^g 
2-203 

(Tin fll? Fro Ala Thr Cly He Thr Aan. Ala Glu Pro Gin Val Liys Lyg 
725 73 U 725 

Cifla stag big aac Il-jL U'ja aa^ tea aaa azc aaa tta g^a aat act 

3255 

Gin Lys f.fiu .len tisr Hro j,V!J\ «<5r Ann He ASH Lya Lc-U Val Asn Thr 
740 74i 750 

yet act tec atvt gas. gaa aat gca aaa cat gag gtg age aac caa teg 

Ala Thr Sou He Glu Glxr Aan Ala .r.ya ^ev Gin '.■■a I Ser .^en Gill Ser 
755 760 /tii 

titia go* yLa y'.g gag LuL daL age aat sat ^et tea caa gaa gaa aaa 
i352 

Pro Ala vf,1 va]. Glu Ger Asn Thr Asa Asn. Thr Ser eln Glu alu Lya 

770 775 7S-3 

<-;ct-- gti =3^= f=i gr_a aac: r.c? at* cct Lea gta stt ggc gci caj ejllll c:<jt 
2,400 

Pro val Lya Ala Ann Ser lie Pro Fler Val He Gly Ala Gin Glu Pro 

785 790- 795 SOP 

oca cag gaa get agt cct gc-; gaa yaa gcL aoc aaa yua yet tut gtt 
24.19 

Prn- Gin Glu Ala Ssr ?iro Ala Gin RVi Ms Thr T,ys Ala Ala Sur Val 
9 f>5 010 815 



ret cot tct aca ^aa ccg ctt aat aay gag tea tat agt gtc 

2435 

Ser Pro £>±- TTii- Lyu Era Leu »gn Thr Qlu Pro Glu Her Ser iter Val 

S2a B25 330 

eaa cca act gta ta*i gaa agt tea acct aco. aaa gca aat gsc eaa 

2544 

Gin Pro Thr Val £cr S2r CIl-.i Ber Ser Thr Thr L,yg fJa Asn App GT n 

335 340 545 

age act yoL, yay ace ata gaa Ctt tct a£!t get act gtt cct gca gnu 
2552 

fii=*- Thr (31 u Thr He Glu L,eu SOL* Thr Ala Thr Va± Pro Alct Clu 

ECO 355 560 

gca ag; cel. gLa gaa gac g.ia gta aga tag C&.L Let f.sa g^g ga£ aac 
2640 

Ala Lis.r Pro Val (?lu Asp Glu Val Arg Sin Hii Sesr Lys Glu Glu ZiBll 

HC>P 370 S7E seo 

ygu Liua =wt gaa g?a tct gee. cct trit set gaa gag gc<r cjag cca qca 

Sly Till- Thr Glu Ala Set Ala Pro Ser Tin Glu Glu Ria 3lu Pra Ala 
835 8<5n 8D5 

get tco ay.j. gat yet gi-.a aaa ess eaa gat sec get get aca acg 
2736 

Ala fl=r As? Ala Sin Lys Gin Gin Asp (31 q Thr Ala Ala Thr Thr 
SOS 910 

ita n-j- gta ate aaa cat aat ttg gaa sr.a atg gaa aeei ntg aaa gag 
578-1 

He. Thr Veil He Lys Pso Thr Lsu Qlu Thr Met nin Thr Val Ly l? Glu 
915 520 $215 

gag gee sss iilg egt <ji;j <jaa cag r.aa ac^ tct. cca gaa aaa tee eca 

Slu Ala Lys Ma- Rrg Glu Glu glu Gin Thr Ser Glu, 31 U iys Bar Pro 
330 935 5-40 



day qti'j aac aca 5^t cca aga gau a^L gtEi ghs agg caa gtg gaa gaa 

Gin cjlu «ion Th" Lsu Pro Arfj Glu Ash yal val Ai:g Gin Val Glu Glu 

345 555 96C 

gat gaa aaci Lad yit: gac: taa 
2301 

Asp [flu Asn Tyr Asp A£=jj 



<210> 27K 

<iiii> yec 

<212> PRT 

<2X3> JSaccharcmyces aerevisiaft 

<400> 276 

HeL A<;il Fro Gly Gly Glu Gill Ttr lie ScL Glu GLn T r'r^ Ma 'Mill Sill 
IF 10 1^ 



Gin Gin. Gin G1q Gin G3n Gin CLn Glu Gin Gin Glu Gin fin-n Ala ftlft 
20 T.h j -3 



Val Pro Gin olll 5ro Asp Eiro Lfcu Thir S.I n S=o: Thr A1& Glu TI_l- 

3E 10 45 



Trp t.=u Her He Ala £^ Leu Ala GLu i"hr Leu Gly Asp Gly Atp Aug 
55 60 



Ma ALel Met Ala Tyr Asp M a Thr i.em GTt? phe Aen Fro Eur Scr Ala 

£5 70 7D 00 



Lys Ala Leu. Thr Sar Lau Ala Hie leu Tyc Arg Scr Arg Asp Met Fhe 

85 90 



WO PCTYUS2M4/01 1 SS8 



Gill Arg Ala Alu. Clil Lt:LL Tyr CLu Arg Ala Leu J.eu Val J^n Hln 

.1. no .10 i ii q 



Leu 5er Asp Val Txp Ala T?j~ £,en Gly His C^E Tyr Lfiu. Met LCU Acp 
1.1. b 15 0 135 



ASU lieu Gill Arg Alii Tyr A£H Ala Tyr Gin Gin Ala Lsu Tyr Hie Leu 
130 135 140 



Ser Asu P:ro Asu Val Pro Lys iau Trp His Gly lie Gly Ha Leu Tyr 
145 150 IS?, " 4:1? 



Asp fira Tyr Gly S^v- Liu A*lp Tyr Ala Gin Glu Ala Phe Ala Lys Val 
J.SS 1?0 17E 



i Glu Leu Asp Pro His Phe Olu Lys Ala A-sn Glu lis Tyr Pile Ai^y 
180 lfi5 1P0 



Iibu Kiy :i.n.R n.-? Tyr i.ys Hi? tfln f.-sj.y Lys Sisr ^in Ala Let &lv. 

ISE 200 2QB. 



eye She Arg Tyr He lcj Pro Gin Pro n*^ Al.i Fur. t^p.-i Gin Gin Trp 

2,10 215 2i0 



Asp IIh Tip the Gin Lea Gly Shu- Val Leu Glu Se* Met Gly Glu Tip 
225 231 2.15 240 



Gin Ely Ala Lys ClU Ala Tyr Glu Hi3 Val Leu Ala Gin Aan Gin I-Iig 
245 250 255 



Ilia Ala Lys Val Leu Gla Gin Leu Gly Cys Leu Tyr Gly Met 'dux Asa 
1560 2fc5 270 



WO 



Val filZi Fhfi Tyn Asp ?to Gin I.yu Ala Leu *iop Tyi L=U LOU Lya Ser 
273 SflQ ^Bi. 



Lati Glu Ala Asp Pro Ker Aajl Ala Thr Thr Trr; Tyr n.ia Deu Gly ATg 
£90 295 300 



Val His Mat He Arg 'iir Asp Tyc Thr Ala. Ala Tyr ftsp 51a Fhe Gin 
3D5 310 315 320 



Gin ft La val Asn Arcj Aap Ser Arg Ayn Pro He Phe Trp Cye Scr lis 
325 33n 335 



Civ Val L,eu Tyr Tyr Gin 11= Sec Gin Tyi" Arg AUp Ala l^=u ft&p Ala 
340 345 3 50 



Tyr Thr Arg RTa Tic A"U Le"i Asn £>eq 'fyr He Sar Glu Val Tip Tyr 
3 1 3'3 360 365 



Asp Leu Gly Thr L<au Tyr Glu Tfcr Cyc Asn. Aan fil-n "eu ser Asp Ali 
375 LiDO 



te-J Asp Ala Tyr Lys? Gill Ala. Al* Ary Lua Aap Val £331 Asn Val His 
335 3£D SiJ.h iD3 



jHa Arg Qlu Arg JjEU Glu- Ala Leu Thr Lya Gin £eu Glu Asn :?ro Gly 
4QS .110 4:l.b 



Agh Hq Aaa Lya 3£r Ann Gly Ala Pro Tim Asn Ala $HX Fru Ala ?ro 
420 4=25 430 



Flo Fro Veil lie Leu Gin Pro Thr lieu Gin Prs Adn Asp Bin Gly Aejtl 
435 440 445 



Pro Leu Asn Thr Arg lie Ser Ala Gla San AIh Aon Ala Thr Ala Ssr 

450 4ES 4£0 



Met Val Glr. Gill Gin Hia Pro All.iE Gin Gin Thr Pr; He Asn Ssr Ssr 
465 470 475 -ISO 



Us '■hr Met Tyr Ser Asn Gly Ala Set Pxo Gin Lau Gin Ala Gin Alii 
■135 490 4|55 



Gin Ala Gin Ala Gin Ala Gla Ala Gin Ala Gin Ala Gin Ala G^n Ala 

50!) 505 ELO 



Gin Ala Gin Ala Gin Ala Gin Ala Qln Ala. Gin Ala. Gin Ala Gill Ala 

525 



Gin Gin Al?. Glu Ala Cln. Ala Hie Ala GIti Ma k-ln C=ln Ala. 
530 535 54U 



Gin Ala Gin Ala Gin Als Gin Ala Gin Ala GLn his Cln Gin G~_n Gin 
5-i5 5*0 555 5S0 



Gin Gin Gin Gin Gin Gin Gin GZn Gin Glu Gla Gill Glc Gin Glji GXn 
S6 5 570 S7fl 



Gin Gin Gin Gin Gin Gin Gin Gin gin Gill. Gin L5U Gin Tro Leu Pro 
^!50 E-BS 530 



Arg Gin Gin T.si] G.ln Gtn Tyr; tfly Val Sas: Val Gin Met Leu Aen l>r(j 
GOO 6QS? 



WO 



Gin a In Gly Gin Pro Tyr 11= Thr Gla Pro -ftr VS.1 He Gill Ala Hiu 
S10 bib 550 



□In Lesii o:i n Vr.Q Phe Scr Thr Gin Ala Met Glu His pro Gin Ear 3er 
■52 5 fi:il> 635 640 



Glu neu Pro Fro Gin Gin Gin Gin Leu. Gin ter Val Gin His Pro Gin 
645 650 



Gin Ls\a Gin 3ly Gin Pra Gin Ala Gin AT S Fro Uln Pro Leu He Gin 

fffit ess 

Hi.S Asn Val Glu 31u Ami Va.1 I.eu Fl'O Gin Lya Arg Tyr Met Gin Sly 

o60 ijaD 



Alii He Ilia itmr Leu Val Asp Ala Ala Val Snr fifir Se-i: Thr KiB Thr 
635 700 



C-lw Aeh AEjn Thr Lys Ski: Pro Arg alu Pro Thr Hi a Alt* lie Pro IThr 
?,3fi '10 715 720 



Glu Zila Ptu Ala Thr GH.y He Thr Asm Ala u-rr Pry Gin Val Lys ivs 

VSfi 73 0 735 



Gin Z,yEJ LOU Asn Ser Pro Asn Ser Asn lie A?n Lya Leu Val Asn Thr 
7-10 745 7SO 



al a '1'ti.r sat rl= Glu Glu Asr. Ala. lye Ser Glu val ficr Aan [Jin s*r 

755 7Sa 76? 



Pre Ala Yal Val Glu Ser Aan Thr Jft&n Asu Tl»r Set Gin Glu Glu Dyi 
77i 'J75 730 



Prrr: Val T.yrt Ala f.sr Spr Us Vro XFX Wsl He GUy Ala 3J.il Gin Pro 
785 790 7&5 600 



Pre Gla. Glu Ala S<sr Pro Ala Glu Gl.i Ali a The L,ys Ala Ala Eer Val 
a 05 Sio BIS 



Ser Pro Ssr Thr Lyc Pro Leu Aan Thr Gin irt Glu wer yer Eer Val 
820 aii 830 



Gin Pro Thr Val £er Ssr Glu fier ftgi: Tin: Thr Lys Ala Auil Atp Glrr 
U5b U40 EJ5 



Sei" Ttir Ala Glu Thr Ho Glu Lou scr Thr Ala Thr Val Pro ?ila Gli? 
35 5 3S5 fctiy 



sr Pro Glu. .K^p Glu Val iirg Glu Hia Sef J",ys CSl.u t^u Ji&n 

&70 075 680 



Gly Thr Thr Glu. Ala 3 E r Ala _-rc Sen: 'Hit Glu Glu Ala Glu Pro Ala 
aSS 890 S95 



Ala. SEr Arg Asp Ala Glu ijys Gin Gin Asp Glu Thr .Ala Ala Tlix Thr 
£>00 90S 910 



I la Thr Val He Lys Pro Thr Leu Gl.i Shr Glu Tfr.r V"l Lys Glu 

115 920 92S 



Gll3 Ala Lys Met Arg Glu Glu Glu Gin Thr Her GLii Glu Lye Sf*r Prn 
930 93E r-40 



WO 



PCT/iTSsnca/oiisss 



Gin Gly Asn Thr Leu Pro firg Glu Aan Vai Val Arg Gin Val eiu <Jlu 
9*5 &S0 955 S .j 0 



Aap GlU A£J11 Tyr Acj? Asp 
965 



<^I1,- S00 

<213> Eaaah^roTT/cas csrevisiiiR 



<225i U) - - (eofij 

<400> 277 

abg uai aaa etc nga gfca aacr Ct* dgu rac ttg aag ttg g?a qc; gaa 
43 

^p.t fl£p Lys ^le Argf GlU Lya Lsu f3er Asn hya L*u Gin Ala C-llu 



tea Lgg =ag gag aay tnc gag gs.ci ttg a*a gag aag aF)c 5 .ag ^ trg 

3Er Tip Gin Glu Lys Tyr Glu Glu Leu 1,7,5 Glu Lys Asn Acp Leu 

?s afl 

gay caa gag aar± gt-c gaa lag gag aaL ^ag at a sag t.-t ECa. acc gto 
114 

GlU Gin GlU Asil Val Glu Lys .■'.en Gin Us Lys Sen r h5 U Thr VaT 

35 40 45 



i=a aa2 t!*g caa ttg gag gat gag ate gag dag -=tg gaa gcry ggs. ctt 
1&3 

Lya Ann Gin Gin Leu Glu Asp GlU tlo Glu l.ys leu Glu Ala Sly LdU 



t.ct gac Cct 5-acr cai aca gaa usg S a.t aac gtt gaa ui==i gaa aat cay 
240 

3er Asp Ser Lya Gin Thir Gin Gin Aap A£H1 Val 31u LyS 'Jlu Aan elu 
65 7(5 Vi> SO 

ntc aag tec LLg !icg gtg aag aac cac tlii ttg gag gaa gag ate gag 

He Lya Ser Leu tfhr Val Lys Aan H.in Sin Leu. Glu GItj Glu He Glu 



a£g ttg gaa gca gas U£ yet. gaa tea mc, fiaa ttg ticc gag <js.c tee 
336 

Lyt? Leu Glu Ala Glu Leu Ala Glu Ser Lys Gin Ler- Sar Glu Asp sar 

100 1Q5 HO 

cac cac ttg a&u t--« sar sacr g.no ant ttc tec aag aag p-ec cag saa 
Hia Hi* Irisu gin E=ei- Asn Asn Asp A^-n fhe Ser Lya Lys Aen Qiii Gin 

115 12 D 1Z.5 

LL« gaa cia=. gac ttg gag «i=W. age gar: sen aag Cfca aa.q gaa ecc: acL 

r.fiii Glu 01 11 Asp Leu C-Iti Glu SSL' Aap Thr Lye Leu Lye CIti Ttiu Thi- 
130 135 140 

gag -IL2.it L!:y aga gag tec gaa ttg ang gc.7. g=t cas ttg gun aga. aga 
4^0 

Glu Lye Leu r>rg Glu Ser Asp Leu iys Ala Asp Glu Leu Glu Aig -^y 

150 155 150 

gta get gec ttg gaa giui uuu ga?5. gaa tgg ga.& aga aag aac gag 

Val Ala Ala Leu Glu fllo Gin Arg Glu Glu Trp Glu Arg Asn, Gin 
1€B 170 1-7S 

g^a ttg ace gt<i aag Lay gaa gac gca aag aag gna ctg gac gaa att 
,5715 

.Glu L^u Thf Val Lyg Tyr Glu Asp Ala Lys Lys Glu LQU Aap Glu He 
1 SO 3.35 ISO 

get gca tct ctg gaa aa^ LLy tea 
600 



Ala ftla Her Leu 31 u fcsn Leu 
195 



•■21C^. 273 
^211^ 199 
*212* PET 

\213> 3ncdh£a irony ces oereviditie 

Kct flop Lya Hg Arg- Glu Lys Lea Se- Asn Leu Lys L&u Glu Ala Glu 



p R r T.i^p (Tin m.u Lys Tyrr Gin Glu Leu. Lys Glu Lys Aar. Lys Asp L-u 



Glu Gill Glu Asn V«.l CTu T..y.5 Glu kGn Gin lis Lys fifir T.an 'l^r Val 



Lid Aljll Glu CSlQ Len GlU Asp GlU lis LVlu lys I'.pti Glu Ala Gly Lt-U 



Ger Asp 3sr Lys Gin Thr Glu Oln Asp Asn Val Glu L*i: Glu Aiiii Glu 



TTs Ly.? ^er Leu Thr Val Lys Asn 3is Gill L5U Glu Glu Glu lie Glu 



Lye L^u Glu Ala Glu Lou Ala Gin fler Lys Gin Leu Ear Glu Asp Sri- 
100 l(Jj no 



Hie Hie Leu Gin Ser £&a± Alui Aau Aan Fhe .ser Lys Lys Asn Gin Gin 

11^ 130 lit 



WO 



PCT.ussftfja/oiim 



Leu Glu Gin Asp Leu Glu Git Self Asp iQiu Lys Leu Lya Glii Thr Thr 
.130 13E 140 

Glu Ly& Leu Arg Gl-J fier Anp Leu Lya Ala Asp Gin Lei3 Glu Arg Aly 

Val Ala Ala Leu Glu CST.u Cln Aim Glu Glu 'LTrp (3lu Arg Lys Aan C-lu 
16E 17 0 175 

Glu Lsu Thr Val T.,yr. Tyr 31.1 Asp Ala Lye Lys {ilu LftU fisp Glu He 
MQ 135 190 

Ala Ala Ssr Jjsu ylu Asn L-su 

195 



<21C> 275 

<2ii? eo3 

<212> DNA 

<2I3> .-Jac.ch^roinyces G€rB-,>is;l,r(S: 

<22l> CDS 

<222> {!) . . fG[J.l) 

<4C(^ 279 

atg g^i ggu cite aag ttg acg cat aag ctt tat cay tot tat caa tta 
48 

Met Ala Gly I] e j,ys L*U Thx Hi& Lye Leu Tyr Gin ryx Tyr Gill Leu 
L 5 10 15 

gee aca age ttt ttg tat yul ^u^i tta ttg ata egg fc^fl <?tg =ta tta 

Ala Thr fie?: PhJ LCU Tyr Ala Ala Leu Leu I la Arg Tip Leu lit; Luu 

25 so 



atg sci crtg gta ggg tct egg ttt tta ccg gga gga ate: iiiio gaa ttc 

urn 

*fet Fro lcu val CLy scr Arg The Lt-j rro Gly Gly He His Glu ?be 

35 4U |5 

ttg ata tat ttg atg t L L La.L Lug ag-j aLc atg gaa £tt att tgg ttg 
132 

Lrvi Us Tyr leu Met, Pl:e Tyr Ser Her He Met Glu Val II& Trp Leu 

50 55 3 0 

ctt aga tta car: ggg r.tc aaa T.aT. ggf. F.f.g ctt tea aga acg ttt ttg 
243 

lieu Arg Phe His Gly PLe Lye Tyr Gly Leu Leu Ser Arg Thr Pte Leu 

65 7C 75 aa 

aaa gae eta aat ttt ate ta- tta <rtc aqc gtg ate cat c^t tat gac 

Tiys Asp Leu ftsn ?he II* Tyr Li?U TaL 5«£ V**l Tie Eie ?he Tyr Asp 

S5 90 35 

gat tat gag cat gca ttg *tc etc ang ant n~a tea. tat tct act ttc 

Astj Tyr Glu His 1-3. a L<=u He Jjeu Lys Acn Ala Sir Tyr scr str rlie 

ISO 10 5 no 

p.fcfc Litt tec tts r.ct tta tea cag gca tat tge est tgg '.gc aaa 'JLl 

He Ho Sor Ltu Ser Leu 3s r Glu Ala Tyr Cys Hi a Trp Cys. Lye L^u 

115 123 125 

ttt aaa age aag ggc gta aa<f cjaa aga *ca ctt Qta t^cf aapt qtt aac 

Fh= Lya Arg Lys Gly VeI Lya Glu Arg Tar Lsu Val Trp lys Val ash 

-30 135 140 

afla ttt gtt aaa ttg tir.n att etc tar: eta aqt gaa xtt urea ttg eta 
460 

'_'hr J/he Val Thr Leu fro He Leu Tyr Leu Eer Glu She Ala Leu L^u 

145 150 155 160 

nh=j tta aat ate ^ag gtt aag aac tat eat tat acc csg act ttg gae 

52 B 



(iS4/7fii 

Lou Lau. Abu He BIth vel Lya Asr. Tyr His; Ser Thr Pro Thr Leu Asp 

165 170 175 

ate ate sac ng^ cjtg gLL LLn cha g:a tae ttc cct epea eta eta aca 

He He Acn hrg Val Van. Leu Lsa Ala Tyr Ph& Pro VaI i, eu ),eu 'llir 
ISO 195 1.90 

gca tas aaa a&ii tta tta aca asa f-ga 
503 

Ala Tyr Lys Lys L&u L^u llir Lys 

135 -00 

<210> a BO 

*3:L1> aut; 

-;ai2> PRT 

<2±3> feaccliarDfayccs r:e:r=vi3iae 
<400> 2fi0 

Pfet ALa C-ly lid Lys Leu Thr Ilia Lys L<*n Tyr tin Tyr Tvr Gin Leu 
1 * -0 15 

Sla Tlii* 5er ?he Leu Tyr Ale Ala Leu Leu lis £1-9 '.•■rp ',eu. He Leu 
25 

Met rrc T,si7 V?.J. fjly 3er Arg Phe Leu Gly Gly He Hnr Clli Phi 

40 45 

Leu He Wye Leu Met Ph^ Tyr Set Ser Ila M=- f5_liT Val lie Tip Leu 
5fl SB 50 

Leu Ai-g Phe Hie Gly Pliu Lys Tyr C-ly Leu Leu Ssr A E g '.rhr Shs L«u 
55 70 75 go 



Lys J L gp Le.u AsSJQ Phe lie Tyr Leu Val Ecr Val T.le Ills Phe Tyr Aap 



WO 

Hi 



20 



PCT,TJS2ftfja/oiim 

95 



Aup T/r tllu Vtb M.r. Leu He Leu Ly£ Afcn Ala 5*r ^yx Se* Ear PJjS 

-F l>L> 10E na 

He lis (Ser Leu Ear Leu 8^r CIt. Ala Tyr Cysi Eig Trp Cys Lys Let; 

Phe Lyg 2ixg lye <31y Val Lya Cilu Axg 'I'lii- Leu Val Trp Lya Val Asn 
13 0 US 14 0 

Tbr Pll-3 Val Tin- I,eu Prr* Tie? r,ou Tyr L*U £er Glu. t>h* Ala Leu Leu 
145 150 1^5 !i60 

Lsu L=tj Aen lis (Jin Val Lya Jian Tyr Rib Ser Thr Piro Th* Leu Asp 

165 17 r: 173 

lie He Aen al'ik Vd.1 Val L*u Leu Ala Tyr Fhe Pro val L^i ),eu 'ifir 

iSt> 16 5 :t-?a 

Ala tyr- T,Y.:. LV3 Lou Lau Tlw fcys 
195 



<aio> 23i 

<211> 447 

<312s. DMA 

<: 2 13 > c clicir'jcuy u u k carEvi a i. 

-'SSI i CPS 

{1} . . (447) 

<*00? 281 



(iS(i/7fii 

ciLu Lyt gau tea. tea sst afig act gaa i^it gat a^a. gtc aga. ^tg tea 
48 

MHt: (":yn Rli] r^r -ser Aen Lys Hm Glu Asn Ajap He val Arg Lsu ect 
IB 10 lt 

=s.a get atg gat etc ctg gnt. aag LLf; ata att tea aag Lis aaa g=ir. 

Gin Ala Met Asp Val Lciti Ala Lys Leu lie He rts-r I ,ys Gin Lys Asp 
20 25 3D 

yga tea tsa tta caa gtt gag tac gacf cat a&g ttg asa gaa tta gag 
14^ 

Gly 3er Gin Leu Gin Val Glu Tyr Glu His Ly* j j6 u Lys Glu Leu GIm 

35 40 4.5 

naa ttc att aac eta eta ctg gga Lbg u&L gss ^gn act gtg gga agt 

lya Pti* He Asn Leu Leu Leu Glly T,e:i Bis Ulu Ser Thr Va'l Gly Set 
GO !:,!;; 6D 

atg afcg =Fst a^f. agt yLL act gas atg gta atg Cyn sat gga ata gag 
= 40 

Met Ma- Atlil Thr Shf Val T,^u A(=p H*z Val Leu Arg ASn Gly He 31-j 
55 70 75 80 

SCO atft paa aaa qa.c gat C£a ^an tat gec Ctg ata ccg att aaa gc.0 
I8S 

lis Mat Glu ^ys Asp Auf: Gin. Lyn Tyr Al^ LCU He Pro- He Lys Ala 
SS &G 3E 

aarj n^a gag g~a gat *aa act a<?g age acL aLL uay gga gtra ace ago 

Lys Glu Glu Ala Aap Lye Thr I3u: Soi- Thr Tie Glu Gly Val Thr Ser 
T.»C 105 lip 

aaa aa y ayL agt aati aag aaa aaa ait tao tit a a^a tgt tea ttt tgt 

3B4 

Lys Lys Ser Se= Lye Lys Lyu Lys J.an Lys He Lys Cys 36r fhe 'Jys 
115 120 L25 

aas qct qqc cac aca agg gca. cac tgc ggt gctj aga c-.g a era gtt 
432 



WO PCTYUS2M4/01 1 SS8 

Hi.0 -3lU Aln Gly Hia Thr Aig Ala His Cys Cly Ala firy Leu ?hr Val 
130 135 140 



in.e pro Lys Lyt 

145 



<210* 262 
^11^ 14ti 
<312> ?RT 

Saccharcmyccj act^vis.ia^ 



MSL Cyii -3lu Scr Bsr Asm T.yp Ttr GlJ Ayu flap lis Val Arg Leu Ser 



Glr: "Ja Met ftop Val 1CU Ala Lys Lau 11= lie ^er Lyi din Lj-a Zis-c 



GLy Sgr Gin Lsu Gin val Glu Tyr Glu j-j.-i?; Leu Lys Glu L&-J Cilia 



]..y.=3 Phe lie Aan L=u Leu Leu Gly Leu His Glu Sax Thr Val Gly Ssr 



Xet Met Aan Thr Her Tiial ).«u flsp Met vsl L™u Arg Asq Gly He c 



II':' Ke>t Glu Lyj A*p Asp Gin lys Tyr Ala LGM lis Era lie Lys Ala 



Lys Glu Glu Ala Asp Lys Thr Thr Ser Thr Tin nl-n my val Thr Eez 

ioo ias no 



WO 



PCT/iTSsnca/oiisss 



Lys Lys Sor EEEf I.yo Lys I.yn Lyfl Aan. Lys He Lya Cyg 3<=;r ?he Cys 
1.1.5 litj iss 

Hig Gin Ala fily Hia ^hr Arg Ala Eia fiy.-s fily Ala Acg JiSU Thr VaI 
ljo 140 

_le t>ro Lys Lys 



<212> MJA 

<l221; CDS 

<222^ ( -] . , [Ujfl5] 

atg gag gaa caa cgt gaa. ata ctig gaa Ltn dai) nan. s.ct ctg cag 
■15 

Met Clu clu Gin Aug Gl-u He Dsu Glu filn Leu lys Lye; rL.i I*ju Gl.-i 

lb ID IB 

<it-y uLa iuL yLii gag crra r,ct saa aai caa ate gec aac gaa yua. 

56 

Mat I. fin '.rl-ir val Glu F£hj £gi Lyp Asn Asn Gin Il<3 Aid. Aen GIu (ilu 
20 25 30 

aacj giia aaq aaa gaa aat gaa aat teg t.gg tgc ate etc aag cac aat 

t.vb Gin T.ys Ly3 Glu Ash «lu ash Ssr Tip Cys lit- 3Leu Glu Hie Aan 
?£5 4 -J 45 

tat gag gat at": gca ua a gaa fchn -fir.t gat tto att toe aag aac cat 

132 



Tyr Oln Aap lie Ala Jlr. Glu Pha He Aep Pta He Tyr Lye ssji Vx.u 



i.uu uuL Luc cjliL gha gta tea ttt zte gcg gag ctg LLa gat aatf ciat 
240 

■tfir Thr Tyr His Vtil Val Ser Pis I?he Ala Gl-j I^u Asp Lys His 



aic ttt? aaa tac thg age gag aaa tec aat tgg cag gap tc- ^lL - <jjc 

A3n ^he Lys Tyr Leu Sex- Gl"j Lys fiar Aan Trp R"l n asp Sei He Gly 
&5 SO 95 

gaa gat ggt cy^cr E.aa ttc tac act ata aga aat gga aoL aao eta tr.r. 

336 

Glu Asp Sly Gly Ly K Phe Tyr -hr- He- Arg San Gly Asa Leu Sar 

100 105 HO 

gnc ttt *:c etc age eea aac Lgg sign ccc ga.a sag ggt gid CjOL gLu 
334 

Als Phe ^Jls L&U CLy Lys Asn T::p .Arg A" a r-ln Lys Gly V=l Gly Val 

H5 :l:ju 125 

«tt gga tct cat gtg yd u yuL uto acg gtc aaa ttg cacf turn gtc tec 
He Gly Ssr II is Val Arp Ala Leu Thr v Q i r..y? Leu. Lys p-o Val Ssr 

130 135 140 

ttt aaa gac ads geer qaa ggt taa gga iiyit atfc get gtt get cca tat 

Phe Lya fcep Tin Alii C-ln Gly Tyv fily Arg He Ala Val Ala fro Tyr 
145 lfifl L55 160 

gga ggt ac« ctg aat gaa tfcg tag ct* gae aga giuj ntu ggt att ggt 
528 

Gly Gly Thr Ltu Auu G-lu Leu Trp Leu Asp Arg Sep Lew Gly He Gly 
155 170 175 

ggt rgr nth ctt t&C Sl*g aag aag ggc act gaa att aaa, age gec 

evt- 

Gly Arg Leu Leu Tyr. Lys Lyn Lyn Gly TVir Jlr.Ti Gli.l lis Lys Ser Ala 
1BD 1.aJ5 14)0 



WO 
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ttq qtt gat tdt =c& ccd eta cct gt^ tgte cga att ect tctj ttg get 

Ltu Vul Aup B'^r Ull- P*rj Lun Pru Yul Cya ftrg Tie p^o Se? Leu Ala 

.1.95 2flfr 2Q5 

caLi GiL L'ici cgL £.'.&£i cc L tj'LiL yatL yy_ 'jt;E3 tt.t gat r.aa gag gsc ~aa 

Pre Hi a Phc Gly iys Pro Ala Clu Gly Pro Phi?. Asp hys [jlu Asp GO n 

210 215 220 

aut ate cug etc a^c; gen ttc ccc as^ ccg gat gag gaa ggt act gaa 
720 

"hr He Pro Val lis Gly Phe Pro Thr Pro Asp GLu ulu Gly Asn ylu 

225 230 235 240 

cJut ucc acg gai: gat gaa aag aaa teg r.r.r. tta tl7.~. ggc aaa CSlC tgc; 

Pl*3 Pro Till: Aap Asp Clu Lys Lys Ssr Pro Lsu Phe Gly Lys His Cys 
2d5 Zbij 25E 

ate cac ctg tea agg tac crt" gae aaa t~n gi?o ggr. gtg gtg tc;^ 
316 

^ls His -Leu iieu Arg Tyr vzl Ale Lys Leu. Ala Gl* val Glu Vctl Sur 

160 2i55 270 

gaa ttq att caa atg gat tta gee -=ta ttc gat gtg caa 2^ig ggt aoa 

alu Leu lie Gin Mst A£p feu A£p Le-i Phe A&p V?l Gin Lys Gly 'ihr 

275 230 235 

att gga ggt att ggt aaa car: i-.tc ctfc ttt gca ccfi etfc dt.a gat g.= r 
912 

He Gly Gly He Gly Lys His Fhe Lsa Fhe Ala Pro Ai-g Lau Asp Asp 

290 295 300 

a<jfj tty Lgt i=.<jt ttc gta gna atg att get ttg att tgc: tan gat a.^g 

4rg r,(5n [.Vb fier Plie Ala Met He Ala L&U. He Cys Tyr Ala Lya 

305 310 315 320 



ytiL utt aciL ace gag gas tee. gat tta t~c tct act gtc- siut tby tat 

iooa 

^pp Val Ann 'j'l-.r C5lu Glu Ser Asp Lsu Phe Ser Thr val Thr Leu Tyr 
325 zza an 

gat aat gaa gaa ate cjqa teg ttg atra ciga. caa ygc gca aaa ggt gg<J 

105G 

Asp Iiea. Giu Glu Us Gly Ser Leu Thr Arg Gin 3ly Ala T.ya CJly f3ly 
340 345 35 D 

ttg ttg gag tea gtg gtg gaa cgc agt ~cit tat qua ttc act aag ana 

1:04 

Leu Leu Glu sex- Veil Val Glu Arg Ser Ear e^r Ala Ph.e ihr Lys Lys 

355 260 jSS 

ccg gtc gat ttg cat acg gtfc tgg get aaL Ll±l: ate stn ttg too gca 
11G2 

e>j?u Val Asp Leu Hie Thr Vai Trp Ala Asn tier He He Lsu S^r Ala 
370 :J75 390 

gac gtc age cac Ol U Lae aa-: eca aac ttt cat gaa gtc tat ttg aag 

12 00 

Atp Val Aeu Hie T.sn Tyr H<3:i Pro ASn Pile Pro elu Val Tyr Lbu Lya 

335 330 395 <iCD 

aat cat ttt cca gtg CCt aaL gtc yga ate act tta tea Ctg get cct 
124B 

ase Hi; Plus Fno Val Fro Acn Val fily He Thr Leu Gar L,eu Asp Pro 

4 0.5 Aid 415 

□.ac ggt cat ttg gec z.cn gat gtc gta gga ant yuc eta gts gaa gaa 
1235 

Aan Gly Hie Met Ttla Thr Asp Val Val Gly Thr flla Leu. Val ol-j Glu 

4120 425 -130 

tta gca eg:: erjc aat gga gac aaa gtg eii-ia tat ttc caa ate &aa aac 
1"J44 

Loru Ala Jiig Aig Asn Gly Auy Lya Val flln Tyr Phe Glu He Lyg Asn 

435 445 

caa tea aga tea ggt ggt ast ate ggc cca tea ttg gc;t tct r.a?. sns 
13£2 



Asn yer Acg ser ©Ly sly Tfcr Us a±y Pro s=r Leu Ala Ser ala. :?b.c 

450 4£5 4€0 

ggt get cgt Ece at a g&c ctg gga att gc?a <!ag Etg tec; a;:g cae aqc 
1440 

Gly Ala Arg Thr lis ABp Le-j Sly Ha Ala Gin I,eu Ver Mt-C His San- 

1fi5 470 475 430 

ate aga get get aca ggg tec a&g gat gte gga t-ta ggt g=t aafi the: 
14HS3 

He At-y Ala Ala Thr Gly Ser Lys Asp Val Gly hew Gly Val T.yp Phs 
425 40CI 4y?; 

rtc aac gga tet ttc a&g eac tg 3 aga :ca gtc tac g^t ttc ggc 

1536 

Phe Aan Gly Phi- Php T.yp Wt t Trp Aug S^r Val Tyi Asp Glu Plue Gly 

= 00 505 

gag ttg -ga 

I Sib 

□ III L&U 



■i211> 514 
FKT 



M#=.f. Glu Gli] Gin &~g Glu He lieu 31 a fjln Leu Lye Lya Thr L&u Gill 



Met Leu 'Cu Val Glu fro Ber lyn Asm Asu. Gin Ila Ala Apn Glu Gilu 



^y& Glu i--ya Lye Glu Asil <31 - J AEJ11 Eesi TiTjj CyLJ lit; Luu Glu Hia Aan 



WO 
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Tyr CSla Aap He Ala Gin Glu Aa He Asp Pi- tie Tyr T.yR Ran P™ 

r >fi 55 



Thr Thr Tyr Hia v=al val ser Phe Phe Ala Glu I,™ l.eu asp Lys His 

■35 70 75 SO 



Aaii Pb- Lvb Tyr LOU 3er Glj Lye Bor ASn Trp Gin AUp Bar I Ik Sly 
S5 SO 35 



Glu Adp Gly (VI y r.ys 2he Tyr Thr lie Arg Abel Gly Tlir Aljh Leu 
100 105 110 



Ala Plie He LG-il Gi^* Ly* Asn Trp Ar<J Ala filu Lyfl Gly Val Sly Yd 
115 120 125 



lis Glv Sb»i Hin V5l Asp Ala LOU Thr Val Lys LSU. Ly& Pi"o 7=1 5. 
130 135 1-10 



l ; he Lve Aep Tiir Ma Glu Gly Tyr Gly Arg 11= a? 9 val Ala Pro Tyr 
"5 -50 1S5 ISO 



Gly Gly -.Trr Leu Astl <3lu Lea Trp L&U Aep Arg Anp Ira CLy He Gly 
16 5 1.70 17b 



Gly Arg Leu Lgu Tyr Lys Lys Lys Gly Tlir A?n Glu Ilu Lya £er HI a 
130 135 130 



Leu Val Aeo Stii- Tlir Pro Leu Pro V&l Cys iirg He Pro Ear Leu .Ma 
195 2(J0 -05 



Ero Jii£ Ph9 Gly Lya Pro Jtia Glu Gly Pro Phe a.*p Lye Glu Asp Gin 



WO 

2i n 
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220 



Thr lie J=ro Vdl lie Gly Pliu Pru Tin- Aa.p Glu Glu 3ly Auji Glu 

225 23fl 9.XF> 7.40 



Pro Fru Thr Asp Aap Glu Lya Lye Ser Sro Leu Phe Gly Lys Hie eye 

i4b 250 255 



I la His Leu LaL Ary Tyr Val Ala Lye L 5 u Ala -Sly Val Gl-j Val JSir 
26S 273 



Glu Leu He C-ln Met Asp lieu Asp Ltau ?he A&p Val Gin Lya Gly Thr- 
275 2fl0 2fl5 



II 5 Sly Gly lie Gly Lys His Ph* L6c. 2hs Sis Pre? fl^g Leu Asp Aap 
230 a?5 300 



Arg Leu Cys Sol- Phe Ala Ala Mst He Ala Leu ile Cys Tyr Aid Ly£s 
3G5 310 315 



Asp Val Aeii Tlhr Glu Glu Ser Ar,p Lei" ;?tic Thr Val Thr LcU Tyf 

325 330 335 



Asp Asia Glu Glv. lie Gly Ser Leu Tnr Arg GLn Gly Alia Lys Gly Gly 
340 34.B :isn 



Leu Leu Glu SeE Val Val Glu Arg Ser Ear S&r Alii Pfce* Tin- Lys Lye 
.*55 360 265 



Pro Val Aap Leu. Lia Ttrr Val TiTO Ala ASIl Ear Tie He Lett 3sr Ala 
370 375 330 



WO 
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Aap Val S3H His Lqu Tyr Asr -^to Jisa Phe Pk 31u Val Tyr Leu Lya 
3££ .%<*fi 40[J 



Acn His r-jiu Pro V=l Pre Acn Val Gly He >itr Leu Sar Leu Asp Pro 
4D"5 41U 415 



Afen <3.l.y Hn.p Met Alii Tlir Asp V=l Val Gly Tht Ala Leu Val Glu Olu 
420 425 430 



Le-ti Ala ftig ftrg A£±i Gly ia ? Lys Val Ri n Tyr Fb= Gin _L= lys flsn 
435 445 



Abu ser Arg s&i: Gly Gly Ihr lie Gly Pro Set T, e n Ala tier Gin Tlir 

'1E3 455 450 



Gly Ala Ax-q Tin- lie Asp Leu Gly 11= Ala Sin lbu scr He* Bta f*=i- 

4£E 470 475 460 



11= ArCf a" 3 Ms -Vhx Sly Lye Acp T&l Oly Lau Glj,- Val LV£ Ph£ 

485 450 455 



Phe Asn Gly Phe Fhc Lya Hip T-rp Arg Ser Vfil Tyi- Asp giu. ph-5 Gly 

500 53G 51^ 



Glu Leu 



<211> 5-73 
<212? DHR 

<213> SaGcihiLroiriyflQs csr^vn.siae 



WO 



•vr. -«..' 



e:221:-> CDS 

*,222> il}..{57S) 

atg tct gaa aag ocili g L t aaa ayg aaa r-t-t st 1 "- ="t att ggt gat ggt 
43 

Met tier Glu Lye Ala Val Arc) Avg T.ye ~.~u Val T'l e Tie ^ly Asp Qly 
5 10 15 

get Lg L yyt! aay acc tct tta eta tat gta ttt aca tta gcja aaa tttr 
95 

Oy& CTiy lyra Thar Ser L=j Leu ry^ Val tfbe 'vhr Leu 31 y Lys Phe 

20 25 JO 

CC-t gflfl Caa LitL cat ccg <ica gtg tr.n gsg aat tat gtC AC L yaL tqc 
144 

Pro C'tIi: [j'n : lyr Hi.o rto Thr Vcl Flue Glu Aen Tyr Val T*hr iiiiiJ Cyri 
3D 4.0 45 

jyd ytt yac gga ?.ta c.aa gtg tec tta acg chf. tgg gst aca gcg gge. 

AL*e Val Asp GJly He Lye Val Ser LSU Tilt Icui Tru- Zap Tlir Ala Gly 
50 55 S!) 

caa ge.g g«a t^L (jaa cgt tta cgt cca ttc tsa tat tea a<ia gr;a g=t 

rtln dl u yn.u Tyr Glu Arg L<*u At^j Pi*=> Pie S=i Tyr K^r Lys Ala Asp 

7 0 75 SO 

at a yt* tta att ggg ttt gvr. gta gas aat ttt gaa h^s nt* att aac 

lie II- LQU lie Gly P±ie Al* Val Asp ASI1 Fhe Gltl Esr Leu lie Kmi 
35 90 &5 

gr^a a^g acg a&& tgg gcg yat yacf gca tua cga tat tgt- cot gac gca 

33S 

Ala Arg Thr I.ya Trp Ma 4pp tflu Ala leu Atg TyT Cyd Pro Asp Ala 
100 105 110 



5ci Eitd fjrt ctt qia gc-C CCcf aaa iaa yaL LLg agg csa gas LJ^O cat 
2 3d 

Pro lie Val Lau Val Gly Lsu Lys Lye Anp r.Ri: Arcj Clin Glu H.H.D 

113 1.23 liib 

ttt atiti aay aat <jr:L eic^ cjai gaa atg gfet CCC att gaa g=n. gca iiaa 

Phe Lye Glu Jlstl Ala Thr Asp Qlu Met Val Pm He Glu Asp Ala Tyr? 

130 135 1.1 D 

caa gut gca actg tjgg aUU cjq<j yea aag aas tac aUg gaa tgt: agt gna 

Glis Val Ala Arg Ala lis Gly Ala l.ya i.vb Tyr Met Ulu Cys EJer Alii 
145 II!) 155 160 

ctg aoL gyi_ <i=±y yy^- ytg g^. g^t gt-.n i-.i-.4-. rjta get aoa aga acre 

52E 

TiSti Thr Ljly filu trly Val Asp Aap Ve.1 Phe G'Lu V=a'l. Ala Thr Arg 'UlL' 

165 170 175 

agt ttg ctt atg aag aag gaa c^a ggg cat anc rgr. t-.gr: at.a att tia 

BSE Leu Leu Ket Lye Lys tfiu ?aro tily Ala ASM. Cys Cys I la He Leu 

150 165 150 



^211=- 192 
<212> 

i 2 1 3 j B acchai-omyr:e s C &r ev is i ae 

Met 3er Glu Lye Ala. V3I JVrg Arg T.yn TjOU Val IlO He Gly Asp Sly 
1 FH 10 i t 



Ala Cys Gly Lys Thr Sar isu Lt-u Tyr Val File Thrr filly T,yn Pt-.= 

20 25 30 



WO 
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Pro Gl-ti. <lln Tyr His E>~q Tlir Veil Phs Glu Aan Tyr val Thr Aip Cyra 



Aug Val Aap Gly lie Lys Vil Ser Lan Ttiu Leu Trip Asp Thu Ala Gly 



Gin C-lu Glu Ty* Glu Arg Leu Arg Pro ?he Ser Tyr Seu Lys Ala Asp 



lie He :Leu lit Gly Pha Ala Val Asp Asn Pbu Glu 5tr Leu He Asn 



Ala Arg Thr 3 ye : l'rp Ali A£? Glu Ala Leu. Aug Tyr Cys Pfu As£; Ala. 
100 105 US 



Fun t3r v,,- t<»U Val Gly Le'.t Lys Lya Aap tsu Arg tfln Sltt Ala His 
1^5 "ati 125 



the Lys Glu Aan Ala TLi.- Asp Glu Dfeb Val rro He Glu Asp Als l.ye, 
130 1.3-3 140 



G In Val Ala Arg Ala He Sly Ala Li J Lya Tyr Kct Glu ^yn F,ax Ala. 
Ii5 150 IS 5 ISO 



Leu Thr Sly Glu Gly Val Asp Acp VaL Phs Glu Val Ala Thr Arg "hr 
165 170 175 



Sex Leu T*u Mfeh Lys Lyn Sin "to fjly Ala Asn Cya Cys lis lis leu 
ISO ■ 19j 130 



WO 
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■=210;- ZES7 
*U11> 792 
<212> DNA 

\3acc>iaromyces ceteviaiAe 



<4Q0> 237 

atg ate get ace tee iga gc<? gta. sac atg sat aaa gas tea aaa oad 
4fl 

Met lie Ala Thr Sar Atg Ala Val Asn Ket Jisil Lyci Glu Sex Lyi3 Hi J 
1 5 10 15 

aag aag get gtt gee L-ua. Lgc aga gag aga caa act tea gtt aca 

36 

Lys l-vs his. Val Ale. L}j.- Pro Cys Arg Glu Arg Gin Thr Sear Val Hir 

ae<* ^rtc: atg aga cca get gt?. gee. cgt gat act' cgc aga gtt tcq ac^ 
Ai-y Aid Mai Ai-y Pre Ala. Val Ala Arg Asp Pro Arg Arg Leu sei: Thr 

->5 iO 45 

teg teg tcit cat tnt teg tea cca atg tea gca cag aga agrj ctt teg 

Ser Sear ir&r Pro Edr Ser Ssr ?ro Met S^t Ala C5,Ln Arg Arg Leu Ssr 
&0 55 fi(> 

agg gaa gaa at.a ata -aao gaa atg gaa aag gag Caa ga^c get ^.tt gta 
24 [? 

Arg 3ltl Glu lie lie Aan &l.n Her. filn Lye 31« Gin Asp AIli lie Vill 

G5 70 75 SO 

gta agn ct.t eta egg gaa atfc gaa act tta aaa gaa qaa aac tct agg 

2SB 

Val Atrj Leu Leu Axg Glu He Glu Tlir Leu Lys Glu Glu Aan Ser Arg 
55 90 55 



tta aaa aat Una cig car cat CCg gtc =cg gcE aga agg teg tct cca 

Leu Lys ASn Gin Leu His Hie Pro Val Pro Ala Arnj Arg Sax ^Jer Exd 
100 105 lid 

LLt ttc gaa ggc gag tct gen ate eta yat gat gait g;=n fcgc aat fcst 

Ph& Giu G±y <31u Scr Ala He Leu fiep Adp Asp A£p Cys Asn Tyx 
liS 110 125 

gyl_ tEis ucc etc qac act cca aag eta aag etc aca gat ggt gca tec 
/..i ft 

Sly Tyr Thr Leu Aup Tl_r Pro Lys Leu Lys. Ih=u Thr Asp 31 y A.La Ser 
133 135 140 

aca rac acc gta ctt dec tta aca can aag g=sc tec c.eg- =.cc cac at* 

Arg Hi a Thr Val Leu ^ro Leu Thr Pro Lys Asp Sar Met Thr Hi a lie 
115 ISO 155 150 

tsc tat tec gec aga ayEl tca age egg aaa get ten ita tot sac >yga 
52 S 

Ser His Bar Ala Ang &rg Scr Ser Axg Asn Ala Ser lie Ser Acfll (Sly 
155 170 175 

f?cs age ate -ca gac aog £tt ttc- ccc att gag act arc cac toi 

576 

Thr Sex II& Ser Asp Thr lie The Pro He Glu Thr Lye Lie His 3er 
183 135 Lpo 

nca cca aca a~a aae aga aag ctt jccj Lee gah ctt cca cat cac 
524 

Ala Pro Thx Thx Asn nzg ACn L&i ]?-ro {Jer Ala Asp Leu Pro His His 
"L»S 200- aes 

act ctt L-tt ccii c;jt tct eta ago ggc «bt t=g tct age gat hta acc 

672 

Thu Lou Leu Fro Arg Ser Lciu Bur Sly He Ser aer 3 eF Asp Leu Thr 

210 2.15 220 

gaa -co qqt qct ctt ctt cat gac agg aga ayg ayt. tn- tec aat tac 

72Q 



Glu £sr Gly Ala Leu IiSU His Asp Arg Arg Arg Arg S=r Ser Tisn Tyr 
225 220 235 240 

Eigi-. rt-.n gat ggr tea a?.c tct tea aafl get q*_t etc atg (jes aag aga 

Etir l=u Asp Qly 3s=r Aen Ser Leu Lys Ala Asp L6m CfcaL Ala Lys A.rg 
25 3 

thft csa act cgt hra ttg aaa tag 
•t'd'J 

Flue Gin Thr Gly Set Leu Lya 

a so 



<221> 263 
•i2^2> PS.T. 

■iUli'Jv yaccharomycee eerevisiae 

Met lie Ala Tisif fisr Arg *1? val Asn Met Asm Lya Glu. S$r Lys His 
It 10 15 



Lya Lye Ala Val Ala Lys Pro cys Atg Glu A-g n rnr 5er Val Thr 

3? S5 3 0 



Arg Ala Met Arg PIO Ala Val Ala Arg Aep Pro j\rg r\ra LCU Esr TTlr 
35 43 45 



iiei tier Ker Fro sar 3er 3er Pro Hat-. Se?r r,n a Gin Arg Arg l-ju Sel 

50 55 5D 



Arg Glu Glu He He Asn Gli Met Glu ±,ys Glu tiln Asp Ala lis Val 
■i'i 70 75 SO 



Val Arg Leu Luu Arg Glu lie Glu Yhr ".fill Lye <5lTl 9lu Asa Se?r Aug 



WO 

E5 
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D5 



Leu LI'S SSn C-ln Lou Hip His Pro Veil "PH.- Alu Arg firs Ser fSfir Fro 
100 105 llJ 



Phe Pbe Gin Gly Glu Ser Ala lie Llsu Ae-p fts^p Acp Asp Cya Acn Tyr 
115 130 1.JJ5 



l$ly Tyr Thr Leu Asp Tlir Pro Lys Leu Lyy leu. Thr Acp Gly Ala Bcr 
133 135 140 



Arq TH.s Thr val ieu Pro Leu Thr Pro Lys Asp Bar Hnr. Th-r Tin r Tl = 
145 ISC 15B ISO 



ser Hit) Stir Ala Arg Avg a-r Arg ASH Ala Se.r He Ser A£11 Gly 

170 175 



Tlir S'jr lie Bar Asp Thr lie Phfr Pro lis <31u Thr Lys lie 31= Sex 
■1.40 1BF 120 



Ala Pro Thr Thr Asu Ary Asn Leu Pro Se.r Ma >:.rp LCU Pro IIi& 
195 ;H)U 2G5 



?±ur Leu Leu Pro Arg sar ieu Gly lie 3er Ear Ear A^p t ,hii I'Tvr 
510 21E3 2.20 



alu fler (=ly Ala Leu Leu Uig A&p Arg Arg Arg Arg s^r Se= /Isn Tyr 
235 230 235 240 



Ser Leu Af:p Gly Scr Ann Ser Leu Lys «la Aep Leu Mat Ala Lyfj Arg 
SI*- 1 ' 250 255 



WO 2IH14.W2398 PCT.TJSi20rj4/fll 1 SS8 

Pt.e GIm -hr Sly Ser Leoi Lys 
260 



<210> 2S3 

<211> 576 

^l.^ D37A 

<'213> Kaccharomyces cerevlsise 



u-aai> c.!jdh 

<222> Q}.,(57£) 

i4Cio^ an? 

aLrj <jl--J LC'J tta *i<jl: nt.jc: a.cg eta ccg =tt cat atg tat att aga CCC 
4R 

M=: Ali Ser Scr 5m: Sul- Till" Leu P-o tau Hia Met Tya- He Pro 
1 5 3.0 -.5 

tta ate att gaa gat tta aag cag att ttg aac ttg rjaa sere ea#. ggt 

Leu He lie (31 u Asp Leu Lvb din He leu flsn Leu Glu ser Gin Gly 

20 25 20 

tte r.czL w? aac g^f? T-,ga get tea gaa ge.a att ate age ttt cgt trg 

Piy Pro Asu Glu Arcj Ala Stt Glu (Jlu lie H-e Ser F;te Arg Leu 
35 -10 :s 

ate- aat tgc c?ca gag eta tg. tea ggt ctt ttc ate aga gag ate rjaj 
192 

i;i.s /yen Cyfn P~o Gin T,=u (^.-p Sei- GJy tea Flu? tie- Arg >"1j ric C-lu 

5G 55 GO 

gge aai g&a gtt aaa tag gag aca eta att qgt cat att at^ cjgt act 
Gly Lye Glu Val Lys lys Glu Ehr Leu lit* Gly :-:is lla Mat Gly Thr 

65 70 75 30 



.. 704/7*,2 

^ag s.ta cct cat gaa tac att act ate gaa iigc at.g ggc aa* tta can 

233 

Lys lie Pre Hla Glu Ty.r He Thr lis Slu Se= tfet Gly Lys LeU I3ln 
B5 51 &S 

gtg gaa teg agt aaL ia. aLL g^L att CdC tot gta gta aT.c aag ddn 

vd Glu act s<£~ Asn His jle Gly lie i:ie S-ax Val Vul Hu L*s r-ro 
.! 00 13S 110 

giia ta.u cay ais &aa aac! ctg get act tta ct~ tta act g&C t*<! att 
334 

(ili: 'iy^ I'-ila. Lya Lya Asn Leu Ala Thr Bet; L3U Leu Tin- Aap Tys He 

■±J,!j 120 IK'S 

rag aaa ttg agt aaL diiy gaa aLL ggt aac aaa att gtc ctt att get 

Gin Lys Leu 8er Asn C3ln Glu lie -Sly Aw T.ya Tie Val Leu lb Ala 
130 135 140 

cac gig cca ttg e.ta cca ttt tat gs.a aga gtt ugt ttc aag sLv llL . 
4HC. 

Hip Glu fro Leu He Pre Phe Tyr Glu A!"" V'<1 Cly rh>? Lyr. tie T~ e 

145 150 155 1130 

get gag sac stcc aat gtt get suq yuc nun uac LLC guii gaa. csg aaa 

Ala Clu A3tl T^hr Aun Val A 7. a T.yp Anp ].,yn Tien Phe AH. a Glu Gin Lva 
ib5 170 

Lyy dLn ydl aLg ydy a^a ga* eta att gaa gaa tac gac as^ tag 

■p-p .IHs Asp Met Glu Arg Glu LCU lis Lyc Glu Glu Tyr Asp Aen 
li3U 1S5 150 



<r;>10* 2S-0 

*211> 151 

<212> PET 

^213> 3adchnromyses ceL-evisiae 



<400> 290 



WO 



Met Ala filer Ser Her Set Hkx Leu Pms Leu His Met 'I'yr U« flixt Pi" 1 ^ 



Ldu Zle IIg Glu Agtd Leu Ly3 G1.n Me r jea i. As.* L=u Glu Sen' fill! Gly 



FIif Pttt) Prn Ann <31 n Arg A!U Ser Glu Glu lie lie Sier the Aryr Leu 



TIf A,iti fyr. ^rr. r^n ry-i Bcr Gly Leu Phe lie Arcy He Glu 



Gly Ly3 C-lu Val Lyj Lya Glu Ghr r,en Tie GTy !Iis lie Met (jly Thr 



lyb 11*= Pru Hit: Glu Tyr lie "hr lis Glu ser hbc sly Lys Leu Gin 



Vb.1 Glu Ssr AiJji His Ho Gly Ho Hi* Son- Val Val He lye 

100 105 110 



ttln ^y-r <-1ti hys fjy.s Asn Leu Als Ehr LeU Le-j Leu Thr Asp Tyi' He 
11C ^20 1S5 



Gin Lyn Leu Ecr Asn Gin Glu He Gly Asn Ly& 11= Vsl Leu Ha Ala 
130 133 1.10 



UlE) Glu FLO Leu lit; Pro Pliu Gyr Glu An^ Val Gly Phti T.yg 71 3 He 
145 15 0 IKS 150 



Ala. 3lu Asn Thir Asn Val Ala Lys Aep Lye Ash, Plie Ala Glu Gin LytJ 



Lb5 no 17£ 



Trp lift Asp Mist GlU Ar? G±u Leu lie T.yo Olu GLu Tyr Sg? &911 

iao ass 195 



WO 



Homo]ogs to YDR101C (ORF36a), SEQ. tD No. 17 

>GM43G2930g 

aLgLoggacgatgaaagyyaggagaaggagttggatctctottct^^ 

gagalcgttaacaaggccltgaagctaglfcilHcagaatgtflfiacciaasggcgaagattgtggatatttgtgagaaagg 
ggatteatacatt^agagcaoactggaflfltgrfgtacfla^ 

c^tgittgtctgteaaeaac£^tgictgc[:atttrfctccactagccagtgacgaggcagtgttggaagaaggtgatatattga 
aaatigatatggcatgtcatatagatggaltcattgdgccgfagcrtcacaccratgttcttoaggaaggteGtgttacagga 
agggcagf^lgfcattgctgGGgjcaaateclgctgctaagatggocttgaggcttfltcaggocaggaaagaagaaca 
aggatglaagtgatgcaattcaaaaggtrgctgdgc^tatgJiGtataaaatcgttpagggtgttcttagccaccaaatgaa 

aalyaayLliaigGaaL^alalagluacaagrartggggacg^ 

tctataagagggclgttgacaagagtlalcadigaagaiaaaaaoglicbggttcattttcagtgaaataagpsaaaaglU 
cKtatcatgc^ttctctgctagggGtitggaagagaaaagagctcgactEgglltggtggaatg'=gtcaacc£tgagctctt 
gcagraalaLc^Lyttltgratgaaaa^ctggtgattl^ 



Gc-t.tggpsacaaagacaaagaagaaaggtgglgggaagaagaaaaaapgtaagaaaggggacaaggcagatga 
QacaactgaagiagajjgGtHtggB ctcaaGaaacgpgacDactoctra agagtoa 

>GM4S&2Bfl02 

msdetereeJceldi^a&vvikyklaaeiiynte^ 

svn nwchfeplasdeavleegdilkidmachitdgf wavahithvlqegpvtg randvjaaantaacval rlvrpg kknkd 
vsteiqkvaaaydckivegvlshqNikqtadgnkwIs^ 

ra^fcsyhikrtilwisrf ifEeiaqldpriTipfsaralsek^.r lo!vt cvnhel Iqpyptf hekpgcfhfa h iktMl m pngsdrit 
Ihplqclqptktiddpdil^wfaSglWIdtl^ggkkt^k^dkactetteaoarTidsmggripqa 



>BN4237073B DNA: putative GTP-bindirtg protein 

atgcxlccgaaaflcgaaagcgaaggatgcaggtccagtagagaggcctatccttggccgttlGlicttGtGaGctGaagat 
cggaatcgttgggttaccaaacgtgggaaagteaacacHtlcaacacactaacgaagcmcaatcccagctgagaactt 
crxicttttglaccattgagcccaacgaggcacgcgtcaatalccccgatgacaggtttgattggctttgccagftgtacaag 
cc^gastgagaitccagcttt^ggaaattcatga^ 

gaaaGaaGttcttglcccatattcgtgccgtJgatgggatGttccatgfcli:acgtgcgtttgaagatccigatatiattcatgHg 

atgatanglggatcctgtmgagatttggagacMtlaotgaagaaHgcgactaaaggatatlgaattcatfaaaaagaa 

gattgaagatgtcgagaagagcatgaagaggagcaatgacaaggcgcttaaagtlgaacttgagctcttgciaaaggtg 

aaagi^llggctggaagaaggaaaggatgtccgtlHggagactggaaagcagctgatatcgagattttgaacactltcca 

atfgcfflc^caaagcccgttgttteicttgattaacalgaato^ 

aBgattcatgctlgggltcaagaacacgglgglgatactotgafc 

tuwa^acgaagrag^a^tattgtigaggagaBcaaa^ 




;agcdacaaaaacaatagatgatccf g atattaaggcctgg cf ag 



Homofogs lo YBRG25C (ORF696), SEQ. No. 31 



7(>a/7fii 

agccattaaccteateEatttt^cagcgggacctgalgaggtgaagtgctpgcaaataagacgtcagtcaE^ggctcc 
tEaagctgcaggg^ccaticatactgattttgagagaggatltatttgtgctaggtfifitga 

BN42370793 protein: putatfoe GTP-binding protein 

M pp kaka kdagpverpi Igrfsshlkig ivglpmvgksflf nfitklsipaenf p fctiep nes rvn ipdri rfdwioqlykp|«* 

Ipafldhdiaglvrgahegqglgnnrflshiravdgifhvlrafedpdiih 

mkrsiidkalkvelelllkvkawl&egkdvrfgdwkaadra^^ 

ggdtm fpfsgvf ertfadm ipdeaakycee nkJqsalpifiktgfsainliyfttag pdevkcwqirrqskapqaagai hrtdfs 
rgficars* 



>BN44233997 DNA: Siittiiar to GTP-bindEng protein 

Atgagcctcaaagccggaatcgttggt<^ccaaatgicgggaagtci:aGtctorttaaf:gccgrr;gttgfHgantggaaag 

g^caagcagcfaatttccccttctgcacaattgagccgaat^^ 

ctaagcteaccaactetcagaaagtggtccctgcilcc^^ 

ggcgagggattagggaac^agteRatcteacaiccgtgaagtgga 

acgacattgttcatgicaatggcaaagt^tccracctetga^ 

toagattagcaaaaggctcgacagacttaacaaaggcaagcctaaggattcccagtecaaagteaaggaggaagctg 



aaggacgcogtcaagc-atctdgettgdlaccatg^^^ 
accctga^gaattcrtftgtliDaacaagUaagg^ 
gteloegrtesmgegc^cckMga^ 
cctaLtcagggeeace^HCBglx-tgetaggt^ 

acacgcaggcatgactgcact^ca^gccgctagtgtcattc^^tgacmgagaagggttttattagagctgagactgft 

gcetBtgaagattttgtc+ctgctggctctcttgGGgcagcaagggat^^ 

atlgh"E^gaaggagatotgatgc*tt^gcttcaacgial*i£ 



>BN44233S97 protein: Similar to GTP-bintiing protein 

mslkagivglprv^kstlfnavvengkaqatirifpfceepnvgivavpdsrlq^skltnsqkvvpasiefvdfaglvkgas 
qgeglgnkf lah i revdsi Iq vvref edndtvtivngkvdptsdidvi nleJifcd Idq Igkrldrl nkgkpkdsqskvfceeaek 
salqriqealldgkpaiwalndtekdavkhldltml^iy^ 

cscltBlpldertoylnEtgvsesglgnliralysllglqlyflsgeketrawtEhagmtapqaasvihsdfekgfiraetvayed 
■f wsagsfa aa rdkglfrsegkeyivltegdvm Ifrfnv* 



>BN46708845 DMA: putative GTP-bjnding protein 

atgcctcogaaagcaaaagcaaaggatgcaggtoccgtggagaggcctatt^ 

cggaatcgtggggclgccaaBcgtggggssglctacacHtteaaca^ 

cccnctgtaccattgascctaacgaggcgcgtgtgaatatococgacgagaggttcgaUggcittgcccigttataca^gc 

ctaag agtgagatSccagcgttottg^aaatatacgacatlgctgg^^ttagsggcgctaatgaag g acag ggacttg 

ggaacaai^cttgtctracattegtg^UgatggaatcttccatgULte^ 

gacattgtggatcctgttagagatr^gagaccattactga^^ 

ttgaagatgtcgagaagagcafgaagaggagcaatgaraaggccctcaaagttgaact^ 

aagcttggctggaagaaggaaaggatgtocgrttttggagactggaaagcaactoatatcq 



WO 



TOO/7 tit 



PCT.iJSSftfja/oiim 



tgctttMgctaagcccgitetltacagattaacatgaatgagagaaactaccagaggaagaaaaacaagttcttgccca 
agattratgcttgggttcBaga^cacggtggtgatactetgaita^ 

ccDcgacga^cagcaaa^attgtgaggagafiraaactgca^gtgct^tccg^atcatcaaaacgggatttte 
agc^LlaablcalaLalttcLltectgcaggacctgatga 

caagctgcaggcgccattcatactgattttgagagagggtttatttgtgctgaggtcalgaaatttgaggafctcaaggaact 
tggGaatgaaaccgcagtcaagggcgcaggaaaatac9gaGaggaggggaa£acatalgHgttcaggatggagal 
atcalttlcltcaagttcaacytttctggtggtgggaagaaatga 

>BN4670aS45 protein: putative GTP-bmdrrtg protein 
mppkakakdagpVBrpitgrfeshlldgivglpnvgkstlfntKM^^ 
ipafldhdiaglwgehcyqglgnnftehiravdgtfhvlra^ 
iiikraidkalkvdefllkvkawleegkdvrfgdwkaadiBi^^ 

ggdtmipf sgvf erstadrnipdeaakycee nk Iqsalpriiktgf sainltyfftagpdevkcwq Irifqskapqaagaihtdf 
ergficaGvrnldedlitelgnetavkgagkyrqegkti/vi/qdgdiiffkfrvggggkk 1 

>GM5Q231579 DMA: GTP-b!nding protein 
atgcctoccaaatetgocaaatocaaggaagctccagcigagcga^^ 
ggrattgttggcttgcraaatgtr^gaaagtctaic^ 
lllgcaccatlgagcctaatgagoracgggtcaatgtac^ 

aaa glgaggMcggctlije!lle.gaaatctatgacalagctyga itgglwyttgy Igctcstcagygycaaggattgggg 

aatagttttttaMcacatccgl^ctglagalggeattKficatgttt^ 

aiactgttgycccauto 

tagaagatettgagaaaagi^tqaagaggygcaalgac^ 

aggrattgcUgaggaaggaaaagatatacgt<^ggggattggaaggctgctgatattgaaattrtgaattectttcagitg 

ctgadgccasgcrtgttetataettggtteatatgp^ 

aatijcatocaigggtceaagpgeacggio^ 

cao^atgaagctgcfaagtattglgaggagaaoapaaca^ 

agctatfaatclcafflattTOcactge^^ 

ggtaglgagtcagctgtgaaggctgctggaaaatetaaaCiaggaagggaaaacgtetglggtGcaagatggagacaft 
atettOTaagttcaacgtttctggtgggggcaagaagtaa 

>GW\ 50231579 protein: GIF-binding protein 

mppksakskeapaerptlgrrsshlkigivgl^ 

vsafleirtfiaglvrgahqgqgJgnsflshiravdgithvfratedpdiihvddfr^ 

mkrsndkqlkielcccqirvkalleegkdirigdwkaad^^ 

ggetiipfscalernladriippdeaatyceanktqsa^ 

gf Icaevmkfedlkel g&esa vkaagkykqegktywqdgdi iff kfrivsgggkk* 

>GM51 334922 DNA: Similar to GTP-binding protein 

atggcaagagcagctlgc^atcacctteaeltggtto^ 

ctttccsccaca^ractGgcttctelggcatteaccgaaggtt^ 



WO 



7l0/7fii 



PCT.ussftfja/oiim 



ccatttlgiacaatagagccaaatgtagggaltgtigctgttOTagattcto^ 

acgagcagttaagcatcaatagagtttgtagatattgctggg^ 

gggcatfaagtMgtctoatattcgtg^gtggacttfatae^^ 

tgaatgggaaagltgatcccaagtctgalattgatgttateaatttggagcttgtUlcit^amggai^allgaaa^ag 
aattgataagctaaagaaag^caaggcaaaggattracaaaa^^ 

a^gaHcgtgagg^cttatggatggaaaacctgcgogelctgtlaGcttaactgatttfgaaagggatgctgtaaagcat 

dtfgcttgctcaccatgaaaccEgttatatatgtggcaa^ 

gtcaaggacataacaaatgttgtgtatga^gcagtceagaalSgtaa^ 

gaa^ccagtlgaagaa^caagaatatttgraatctcttggtgttagl^ 

acatatgaotti^ggtctcagaacttacttts^ 

actgca^caagcagctggagttarteactrtgacWgaga^ 

gttgdgctggttcatfficlgcagcacgagagaaaggactg^ 

agatgtcatgttgtitcgattcaatgtttag 

>GM51 934922 protein: Similar to GTP- binding protein 

nwaacnhliilvpslvhplksWtrtrrtlstotrfygih^ 

ctiepnvgwavpdsrlhvlsdisk^ititfpasiefvdiaglvkgasqg^^ 

gkvdpksd idvinl elvfsdfdqiekridk Ikkg kakdsqklkeaaeksafekirealnidghparsvtltdferdavkh Icllt 
mkp^yvanvaesdladpannnyvkdvtnwsel^^ 

I rtyitBgeketati lagmtapqaajvihsdfekgf iraet^edi^gslsaaickglfraeglvdy^^qeadviiilfrl 
nv 



Homologs to YGR121C (ORF1 466), SEQ. ID No. 69 

>Ghil590f 7924 DNA: putaiive ammonium transporter AMT1 ; ) 
atatcgctgGctgcttatcwc^ogaacE^ 
ecotUitagcggraagtEcgtKgccgtggacagcaagttcgte^ 
irtecgcclacctegmmrtatgcagptcggcttcgec^^ 

afcalgctaaccaacgtcctgg acgctgccgccggcgg cctrflclactacetmtccgcttcgcctlGgctltcggctocc^t; 

to^acggcttcatcggtaascattttflcggc^^ 

tgggcrttogrcatcgccgccgcc^gratcaccagcggaagcategcc^ 

artcrtccttrcEcaccggcttcgtetatecggtggtcteKa 

caccgaccggctattttccaccggcgtaatagactti^ccggt^^^ 

Mggggagcgctgati^aaggaKaagaatgggacgtttGgatcatgcaggacgagctgtggccttgcgaggccaca 
g^^tectfagtagtaclgggaacettrttgcmggttcg^^ 

atittacggtaactcaggaaattacta^caatggagt^^gttggi^cuaccgcggtcaccactaccctagcggggt 
caflCagctgc^gaccacgc.talicggtaaGcgg(7fgatatecggtcactggaacgtgaccgatgtctgcaacgggctg 
ttaggt^gKT^cggcgataacagccggttgctccgtggttgagKJatgggcagGcatcglatgcggttltgtlgcttctam 
gtatfaatagcflgcaacaaattagcagagaaggttaagttcgacgatcctclggaggcggcgGagttgGatjggtgggtg 
tggcacg^gggggfgatettcs^g^tgUegcati^^ 

cacgggltgctcatggggggtggtgggaagttgfitggcg^cacgtgattoagattciggtgattgctgggtgggttagtg 



7ll/7fii 

cgaccatg^gacccttgtttfgggggUgaataaaclgaagi^ 

catgactcgccatggagacmgcttatgctfatgaggaf^atgagacgcac^agcafggg^gi^gUgaggaaggtig 



>GM59617924 protein: putative ammonium transporter AMT1 :1 

jnslpaopaeqlaqlfgpnttdasaaaslicgqf aavtfskJvdtaf avd ntyllteayh fsmq fgfamlcagswakntmni 

mltnvldaaaggJfyyffgfafafgspangfigkhffglkd^ 

gfvypwshwfwspdgwasaMdrlfagvidfags^^ 

vlgtfllwfgwygfnpgsfnki^ 

csvvepwaaivcgfvasivliacnklaelw^ 

laahvlqdvl agwvsatmgptfwglnkfkJ] rissedelagmdmtrhggfayayeddethkhg mq I nvg pnaeetpttd 



Homology to YKLG49c (ORF1S24), SEQ. No. B5 

>OS32434fl91 hietone H3.3 

atggcti^actaagcaaactgricgcaagicaactggaggaaaggctoc^ 

cgtaagtc1gdcccacaatfggaggagSg£agaagcctcaccgttac.^ 

aagtaroagaagagcactgagctgcica!aaggaagct.tcea^ 

accaaoctgtgcgccatecat^ccaagcgigigaccaicatgMGaagDaGattGagGtggctasgaggrfccgtgHtR 
agagggcttag 

>OS32795441 putative histona H3 

aiggcccgcacpaageagacggcgcgcaagt«^^ 

c^Gcgcgcaagtc^gegccgc^cscDggcggcgigaag^^ 

gtgagat«gcaag|accagaagagcacggagctgcacatGcgcaa,gctccccttccagcgc« 

ccraggacltcaagaccgacclccgcttccagagctocgccgtcgccgcgctgcaggaggccgcggaggcgtaccte 

gtcgggi^cgaggacactaacxilgtgGgGcatcc^cgwaagcgcgti^ccatcatg^caaggacat^agGtcB 

cccgccgcatccgcggtgagcgcgccfga 



^OS34693911 h iston* H3 protein 

atggctcgt^caagcaaaccgdcgcaaatMaccggtggaaaggctcctaggaagcaactcgccacoaaggctgc 




aagaccgatttgaggtfcragagtc^cgctgftctlgcgcttcaggaagctgGggaggcttactiggtgggtttgtttgagga 

caccaacilgtgtgcgaltcacgpcaagagggtgaccatc^ 

gaacgtgcttag 



5-OS34999307 centromeric history h3-like protein 

atggclcgcacgaagcaco=ggcggtgaggaagtogasgg^nagt^t^ayaagaagc^agttcgaacgctec 
ccteggcc^gaaggcgcagcgcgcfggtggcggcaoggg 



WO 



7l2/7fii 



PCT.iJSSftfja/oiim 



caa^c^Omggg^cg^t^gcagcaaacgaagcagaggaagccacaccgcltccgtccaggcacagtagcact 

rtgafflctattraaaggatgtgtcacggtggacccltgaug^ 

ggaramtttgaagtgtcaaatoctg^ccalccatgcte^ 

gcgtataggtgggcggaggrralggtga 

>OS35fl4025l putative histone H3 

atggcecgca^agt^gacggcgaggaagtccaccggoggcaaggcgffl^iaggaagcagctggcgacgaagg 
cggcgogcaagtcggraccggcgaccggcggi^rtgaaga^^ 

ggSagatMgcaafltajCKagaagagGacggagctoctcatccgcaagclgcogltccagoggdggtgcgggagatE 

gcgcaggac^agaccgacctccgctfccagagctaog 

cgtegggctcttcgaggacareaacct^ 

cgcccgccg natccgtggcgagf! gggegtag 

>OS402 16588 histona H3 

atggcccc^caaagcagacggcgtiagaEigtccaccgccagcaatgtgccgaggaagctgctggtgatgaaggtg 
gracgpaagtcagcacKgacgalggcagggotgaagaagccacaccgcttcaagccagggaccgtcgcactcega 
gagatccgcacataccagaagagcacagagGtgetaateogc^agctccccltCcagcggctagtgcaggagatcgc 
gcaggacgttaggtcctatgttcocttt^ga^ 




>OS'4.15G{>1-20 histone H3. 3 

atggcccptacGaagsagaccgctcgtaagtccacaggaggaaaggnlfi^aQgaa^gcltgcaacMaggctg 
ctcgtaagrctgdcccaccactggaggagttaagaagcc^ 

a caag i aGcagaagagtactg&gcB.ttgalc-afjgaaf; }<?:<z eceticcagaggctia ttap.ogaasttgo&cag gactlc 

aagaccgattfgogWccagagccatgcfgl^^ 

acaceaaectgtgcgctetoaigrcaagcgtgtgaccat^ 

agagggcttaa 

>BN42032S5S hfetoneH3.3 

al^rtcglacgaagcaaaccgcaagaaaatccaccggaggaaaagctcccaggaagcagctcgccajccaaggc 

gg^aggaagtctgcacxgacraccggaggagtgaagaagcetcaccgtta^ 

agattagaaagtaroagaagagrtacggagtlgctgatcegrtaaa^^ 

actitaagacggatctgaggtttcag agccacgctgttttagctcttca ggaggcg gcggaggcitartctiglgggfctgtfEg 
aggacaccaatctctgtg ctattcacgctaagagggttaccatcatgcccaagg atattcaattggccagaagg attcgtg 
gagaacgtgcttaa 

> B N421 1 3630 histone H3.3 
atggtfc^accaagcagaccgctcgtaagtctE^^ 
fcgtaagtctgcaccaarcacr:r;gaggagtc^ 
gtaagtaccagaagagtactgagetgUgatcaggaagcttcctttccagaggc^ 



WO 



PCT.iJSSftfja/oiim 



acactaacctgtgcgccattea^ccas^cgtgigaiwa^^ 
gagagcgtgcttaa 

>BN J l23O702a putative GTP- binding protein 

atgyek^acBaagcagaoggcaaggaaatcaaccggaggcaaggccooaaggaagcagctagcaaoaartag 
oagcgag^aaalcagctccagccaccggaggagtgaagaagctjgcacagattcaggccaggaacagtggGfctaa 
gagagatcaggaag ^ccagaagagcaccgagctcctgatccgcaagctcccgttccagaggotagtg agagag ate 

cggadgllfga^gHm^atcigigtgi^alecacgccaagagggtgacgatGatgcictaaggacatacagctGgcca 
gaagaatcagaggtgaaagggctlag 

>BN-12421819 putative hfsttxw H3 

atgg^gtaocaagcaaacog^tayaaastccaccggaggaaaggctccg aggaagcagctggega egaaageg 
gcgaggaaat^gctEi^gOTacgggaggagtgaagaagccgcacagat^tcccggaaccgtcgcccttGgtg 
agatoaggafigtacragaagagcaocgagcttcteatccgca^ 

gacftcaagatggatGlgaggtfccagagt^gi^cgtcgcggGtttgcaa^aggctg^aggcttaccUgLiggtttgtt 
cgaagacaccaartclctgcgcgflttGacgc&aaaagaglgacgatcatgcccaaggatatecagctogGffiggagaat 
ccglggtgaaagagcttga 

>Bb!4S38-1 1 95 putative historic H3 

atggctcgtaccaa&caaaregcaaggaaateca^^ 

aSOtttgasaaimgcto^gfiGfliXTgg^ 

gagateaggaaglacsagaagagractgagcttc^ 

gattt^gacggafcljiaggttccagagcagcgccgtc^^ 

atttgaggaraGoaatctctglgcgattcatgcgaagagagtcactatcatgcdaaggatatccagctcgdaggaga^ 
ccgtagtgaaap.agctjga 

>BN45354oB3 historic H3.3 

atBgcti^tacgaagca^ctgcg^gaaalEgacaggaggaaaagcltcgaggaagcaactcgccaccaaggct 
gcgaggagatctgcaccgaccaccggaggagtc^aga^gaicaccgttaccgtccjcggaaccgttgct^tccgtga 
gaticg&aagtacragaagagcactaagtEgrtgatccg^ 

caagacggatctgagattccagagcca^cagtgHagctctccaggaagclgcujgyggcgtaHtggtnggtttgttcga 

agatecgaatcttfgtgccattcacgccaagagagtracnal^ 

gagagegtgettag 



>BN46422305 putative hi stone H3 

atggrtcglaccaagoaBaccgctaggaaatct^ccggaggcaaagcaccaaggaagcagctcgcgacgaaagc 



gtcttgtDcgtgagstfogctc 

agg^Htcaa^ccgat^gaggtlecagagcagcgccgtegcagcfcttc^agaagcagGcgaagGttaocUgttggtt 



WO PCTYUS2M4/01 1 SS8 



>BN479UU(J15 putativft hisfone H3 

atggctagcaccaagcaaaccgccaggaaatoaaccggaggcaaagccccasigaaagcfiacloycgaccaaagc 
ggcaaggaaatcagclccggccaccggsggagtgangaagocacacaggtlcogtccaggaacggt^gQgctgag 
ggagatcaggaagtaccagaagagcaccgagcttefg^tc^ 
caggatttaaagacggatatgaggttrKag^gcagcgcc^ 




>BN51269917 putative histone H3 

atggctcgtawaagcaaai^QctasjaaaatCcaccggaggcaag^c^c^aggaa^cagctcgcaacaaaagc 
ggcaagaaaatGtgctcGggoGaccggGggagtgaagsagccgcacagattoogtcccgaaacogtogocttpt^a 

aggaJllcaaaac^gatctgflggttcxagagcagcgccgt^ 



>O332404B9i hislone H3.3 

marfeqtark^gkaprttqlatkaarksapttggvkkphry rpgtval re i rkyq kstBlfirktpfqrlvreiaqdfktdlrfqs 
havlalqeaaeayl vgtf edtn lea i hak rvttmpkd iq larrirgera* 

>OS327S'5441 putative hi stone H3 

martkqtsrkstggkaprkqlatkaarJ<sapatggv^^ 

savaak}eaaeay]vglfedtn!caihakrvtimpkdiqianij-gera* 



>OS3469391 1 hiistone H3 protein 

irartkqtarkstggkaprkqlatkaarksapttggvkkphry rpgtvalre i rkyq ksieMirklpfqrlvrelaqdfktdlrfqs 
hawlalqeaaeaylvglfedtrifcaihakrvlimpkdiqlarrirgera* 

>OS35B40251 putative hislone H3 
iriartlqtark^ggtaprttqlatkaarksapatggvlikp^ 
savaakjcaaeaylvglf edtn Icaihakrvtim pkdiq larri ng era* 



>OSM2 16588 histone H3 

mailkqtektata&niuprkllvmtoarksapJmaglkkph^ 

s^walqeaaetylvglfkdtnfcvihiakrvtimpkdiqlanirgBka* 



WO 



TlV7fi2 



>OS41 535420 histone H3.3 

marlkqtarkaiggkeprkq I alkaaiksapltggvkkphryrpgtva I reirkyqkstefl i rKlpfqrlvrei aqdfktd I rfqa 
havlalqsaaeav'^Wedtiilcaihakrvtimpkdiqlarri^era* 

>BN42032866 hlstoiie H3.3 

martkqtarkstggkaprkq lalkaarksa pltggvkkphryrpgtval reirkyfikstelliTklptq rlvreiaqcif ktd I rfq3 
havlalqeaaeayf^lfedlnfcaihakrvlirnpkdiqlarrirgoira* 

;>BN42 1 1 363u histone H3 .3 

martkqlsrkatggkaprkq latkaarksapttggvkkphryrpgtval reirkyq kstelliirklpfq rfvrclaqcfktdlrfq& 
havlal qeaaeaylvg Ifiedtnlcaihakrvllmpkdiqlarrirg sra' 

>BN42307928 putative GTP-bindsng pratein 

m artkqiarkstggkaprkqlatkaarksapatggvkkphriipghalt-ei rky qkstell i rk Ipfqrivrtiiaqdfktdlrfqs 
savaalqeaasaylvglfedtnk>aihaknrtimpkcfiqlaiiTirgGra T 

>BM42421S19 putative histone H3 

rnarikqUtrl^gkaprlqlBikaarteapatggv^ 

ssQwaalq^aaeayteilfedlrilcaihak^limnkdiqlarrh'sera. 7 ' 



>BM45G84195 putatEve histone H3 

martfcqtarkstggkaprkqrattaaiksapatggv^^ 

&aV3a[Q&aac;a^tf»dtnfc3ihak^ 

>BN433645e3 histono H3.3 
martkqtari^ggkaprkqlalkaaiK^ 
havialqeaaesy lug I f edtnlcaihakrvtlmpkdiqJarrirge ra" 



>BN464223B5 putative histone H3 
martkqtHrkstggkeprkqlatkaartaapatggvkkphi^ 
savaa Iqaaaeaylvg If edtnlcaihakLvlimpkcliqfarrirgeira* 



>BN479Q001 5 putative histone H3 

martlqtarkstsgkaprkqlattaarksapalggvkkphtf^ 

savaalqeaaeaylvglfedtnlcaJiakrvtimpkdiqlarfirgera' 



>BN51269917 putative histone 1 13 



PCT/lTSiiira/oiisws 



marfkqiartsfggkaprkqlatfcaarksapa^ 
savaalqeaaeaylvglfsdtnicaihakrvtimpkdiqlarrirgera* 



Homology lo YKL058W (ORF1666), SEQ. ID No. 93 



ORF1 EJ36-YKLQ53W 

>OS39533967 ONA: transcription lactor IIA small aubunit 



cac^t^gcc^gagctGgccalicaagttBUglccagtttgatQagECtafgacggaagcGttggagaac^Biagtcaa 
gagcaaggtttcfatcaagggccacctgracacttarao^ttot^ 



>OS39533967 protein: transcription factor liA smalJ submit 

matfelyrrstigmchetldemvs^^ 

etf.eqvg,kvkivacdskllsq* 



>OS37780093 DNA: transcription factor tlA email subunit 

atggccacsttega^tsiaccgQ^ 

gg(^Glcap»:KKCgegel:cgccate 

agag castggtt3Gtgtc5iaa ggccatctgcacaoctecagollclscy seacitgtg gci^tttcatoctai! oa gaftjcaa 

iltriirif.altgc^tjagac-'tafl 



>DS37780D93 protein: transcription factor II A smalt Euounii: 

rnatielyrrsiigmcltcitlcWmvrssgslspd^ 

eftetinkvkivacdskllelfcse* 



Homologsst© YIR022W (ORF1761), SEQ. ID Ho. 101 



>OS3252£05e putative signal peptidase subunit 

atgggatteatcggcr^tacggtggagtcgatccgctcgatacagate^ 

gtatgattgttaoctcggcBctgatcBtatg^aagggattgatg^ 



atcauattaiggga^ggcyiaggdltdttxatatgt^ 
nr^ctcatcggogctctgggctlgctggticattacaticgaaagagtaa 



>OS35055381 pulalivu signal peptidase subunit 



WO 



7l7/7t;i 



PCT.iJSSftfja/oiim 



atgggttggateggigagactgttgattcrataaaatictett^^ 
IgatfgifacgtEtgcactgata^lggaaggoattgatgtg^ 

gcatggaacccg gattcaagcggggagacatetlgttcttgcacatgagtaaag atcctatteggg cagggg agatigttg 

IgtttaatgttgatggacgtgagattDcaatfcgttcat^ 

gttctcacaaaaggagacaac;wlta$ggg^ 

cattaigggtagagccgtcgggttGtiacMfficgtaggclgggtgaccstcaHatga^gaaaagcctattatcaagtala 
llcicattggtgctttggggttgctcgtgataacttcgaaagattaa 

>OS32522056 p utati ve aig ria I peptidase subiinit 

mgf Igdtvssirsfctinqjvlaqiislg m rvtEalfEwkglmvatgsesp wwlsgsmcpgfkigdimhmskdpirtgeiwf 

nidgreipivhrvikvheraesasvdiltkgdnnfgddrHya^^ 

Igllvibske* 

>OS350553B1 putative signal peptidase subtmlt 
mgwigettdsikslqirqvltqavslgmivtBaliw^ 

vf nvdg reipMi rvikvheredtg evdvltkgd nnygddi Ih/ahgqlwlqrhhimgravgl Ipyvgwvtl I mtekpiikyili 
galgllvitskrf* 



Homologs to YHR113W (ORF1827). SECS. ID Wo. 10? 

>OS32S2205G putative signal peptidase subunfc 

algggaftcateggcgatacg^ggagtcgftiucyu^^ 

gVatBStigttscttsggcadigat^ 

tctggtagcatggagoctggatttaaaa-ggggcgalalrotffilEtaeac 

alagttgmcaacsXlgatggccgtgaaatfcra^ 

agttgatetetcacgaaaggtgataataattttggggacgarcgt^ 

atcacattatgggacgggctgteggctttettccata^lc^ 

acotgctcataggcgctctgggcttgctggtcattacatcgaaagsgtaa 

> OS35055381 putative signal peptidase sub u nil 

atgggitggatcggtgagactgttgattccatcaaatetettcagatccgccaggte^ 

tgattgttacgtctgcactgataatatggaaggcaHgatgtgcgt^ 

gcatggaacccggatlcaagcgggg agacatcttgttcttgcacatgagtaaagatcctaltcggg cagggg agattgttg 

tgttteatgtlgatggacgtgagatlc^attgttcatcgtgtaattggggtac^tgaaagggaagaitactggggaggttgat 

gtt^cacaaaaggagacaacaattatggggatgacaggctactgtatgctcatggti^actttggclgcaaaggcacca 

cattatgggtagagccgtogggttGttaooatec 

HctcatlggtgctHggggMgctcgtgataacttcgaaagattaa 

>OS32522056 pufati™ signal peptidase subunit 



WO 



PCT.iJSSftfja/oiim 



mgf igdtvesirsiqirqvlaq i islgmivlsaLfrv^lmvatgsespwwIsgsmepgfkingd i If Ihmskdpiirtgei vvf 
nidg rei pivhrvikvheregsasvdiftkgdnnfgddrilyahgq Iwlhqhh Imgravgf Ipyvgwvtllinfekpf iky 1 1 iga 
IgNvitaks* 

>OS35055381 putative sigrla 1 peptidase subunlt 
mgwlgetvdsikskjlrqvltqavslgmlvtealliw^ 
vfnvdgireipMnrvikvheredtgevdvltkgd^ 
galgltvitskd* 



Homotogs to YJLD24C (ORFl 962), SEQ. ID No. 1 1 3 

>BN4210363Q clathrin assembly protein AP 17-1 Ik© protein 
atgatotfatteatattattgragaaca^acaaggcaagacrcgtcttgca^ 

acac^aagtcg^atacgaQgtt^cagattggtggtaaatcgcgactegaagtlcaccaattlcgltgagtttagaacqca 

taaggttatatacaggcgctatgcaggcctgtttttctcettgtg^ 

atctacttgttcgtcgagamggacaafflcttcagcaaiglctgtgagcna^ 



>BN45474405 clathrin assembly protein APIS homolog 

algatecatmgtrxitcfcgitagtx^ccaagga^ 

agatalaaggfeJacgfgagcfeagtgcjar^gat^ 

taraaagtagtrtacsiana-iate^ 

agatcattcatcactacgtigagatcct<^accgetatrfc^^ 



;>BN 45690401 clathrin coat assembly protein AP17 
aigatregattcatattattgcagaacagac^yggaag 



cacaaggtgatatacaggogttacgctggactglllltctctfgtgtgcgtggai 
gtgcateoattfgtt: 

ccatatatgtttgatttlaariaggtntartiga 



atgagttggcHaccttga 



>OS33B43933 clathrin assembly protein AP1 9-like protein 

atgatraaffl^tgtfcctgatcagccgct^gggc^aggtgaggtt^^ 

gaggactaaggttatogtgagctaagtgggctra^^ 

gttacaaggttgtgtacagaaggtaJ^r^ag^gta^ 

gaaatlatccateactti^gaagtactggaMgatatMggcagcgtet^^ 

gcrtactacatac^tgaaattctcatcgctggtgag^caar^ 

cacaggattcattgglagaggcag<^aagaggaagctag<^mia^caacatcattge5maggctacaaaataa 



>OS3£S94796 



putative clathrin assembly protein 



WO 



7l<>/7fii 



PCT.ussftfja/oiim 



etggggaiccggttcglgctgtlcgfgaacaagcagpggcagacQCgQcdggcocagtactecgaacaccicimalcg 
acgagcgccgcgcct^agggcgagatcgtocgcaagtgGcfc^^ 

caccggaac^caaggtggtgtaccggcogtacgcttx;ctGttctt<x:tGgtcggGgtcgBcaaogacgagaatgag^ 
agctaltctcgaaltcatfcatcffitttfggaaactetggaccgcca^ 

tagaga^ggtgcacttcatgc^gaagagatggtgatgaat^gctgca^giagagacaagtaaacagaacatcttagc 
accaatccagcttatggagaaaacttGttag 



>OS34SD2237 AP-1 Goigi-related complex component, clattirin assembly protein 

atgatcaaGfttgtgc^cattagtcgctjaagggaaggtgaga^acaa^atggtactcaccrLattd^^aagaaa 

ggagtaaggtaatrcgtgagdcagtggaar^atlc^ 

ataaagRgffiataaaaggtatgrtagtctctatttctgcatgtgcattgatta^ 

gattcateattttgtggagattcttgaGcggtaHttggcaglq^gtgaa 

tatactagatgaaattciaattgccggtgagcttcHagagfrrttagca^^ 

attcgtlggtggagaatgcaaaggaagaagccagttcgfflagfaatataattgcacnngccactaagtga 

>GM525G1 877 clathrin assembly protein AP1 7-likc protein 
atgatccgattGattotgttgcagaacaggragggcaagacccgtcltgccaaa^^ 

a^gcacaaggtggaatacgagQ^^cc^CGtagtcgtaaacagagaccclaaatacacaaaitt^tcgagtttcgtac 

ocaca agste.atetscaggcgata Igctgggttgtlttfctoaatctgigtts atatcactgataa tyagtlggcgtstttagagt 

gcaLccnmglftgtggaaatailgga^ 

ataciwatyMtlcathdro 

Baasactagaatga 



>OS3£634329 cl athrirt assembly protain AP 1 7-I i ke prntei n 



ga^anc3caaggtegagtecgaggi£!ca!oggcfgg1g^ 
ggacgcalaaagrtatatacaggcgetateraggacl^^ 
f.tggaatgcatcca^tttgtcgagatattagal^ 
gtttatttgatatlggatgaglliattofcgcEggagaactte^ 
g agrlr a aff aagctggaataa 



>OSS5146523 clathrin assembly small subunlt protein AP19 
atgata^tttglgctcctcatcagcjagacsagggaaggtgaggctgaccaaatgglacaatocatatccic 
aagatGcaaggitaii^a^aagtaagtacgctcgtGctgaca^gaggtccaaagatgtgcaattttgtcgaltggcacg 
galacagagtfgtal 




>G M5303602B putative clathrin coat assern bty protein 

atgataaaagcagtg^tggigttgaatecggaggggaagcfirfig^ 
gcagcatgaagctattcgcaatgtgttttcagtcraatg 
tttggixcggactclcgcctigteteraagcactttgcaael^^ 



WO 



PCT.ussftfja/oiim 



tgcttgacttgatac^agtgtttgitgaaacatiggacaflatgctlc^gaaalgtatgtgagcttamalcgtgttcaaGtatagt 
aagatgCafaccatactagatgagatcancte^aQgcc^gtgtlggaganrt^gttfiaaacgsggttatap^ggctat 
IgaagaastafcaaggcttgaateagcErtccaatgcaatcaacc^ 

>BN421 03630 clathrin assembly protein APl7-like protein 

miLfiLlqiwqgfctrianw^ 

Idnff snvoelnlvf nf h kq |]q traswm ilvwp* 

>BN45474405 clathrin assembly protein AP19 homolog 

nn i hfvl Ivsrqgkvrltk^yspy tqkerskvirelsgvi^ I evl eiih 

hyvsJdryfgsweldlifhfhkavyildeinagelqesskk^ 

>BN45690401 clathrin coat assembly pirotein AP17 

m i rf i Uq nrq gktrlakyy vpleesekh kveyevhrlwnrdakf trifvef rthkviyrryaglffevovctifdnelavlccihlh/ 
eildhffsnvceidMnfhktspymfdfnrct-'-' 

>OS33843933 clathrin assembly protein API^Ifce protein 

mmfvilisrqglcvrltkt^ 

vavldryfgsvcefdlEfrrfhteyyiideili^^ 

>OS32S24796 putativs dathrin assembly protein 

mgirfAmkqgqtrleqyyehlsiderra^^^^ 

vetmdrhfgnvccld i nrri hlskvhlrnteemvm ngclvstsl<qnjl£piq Emakfc * 

>OS34902237 AP-1 Golgi-nelated complex component, clathrin assembly protein 
m EniVI lisrqg! wrt! wyspvsqkersltvi rsJ^gmitereipRc icni'vewi^ hkvvyi; ryasfyfemcirjqcldnefsvls 
mihhtVeifdryfgsyreldlffn^ 

>GM52561 577 clathrin assembly protein AP17-like protein 
rairfillqnrqgktrlakyyvpl^ 

ildhffs nvcetdtvf nf hkvylildel i lag elqctsfckaiici mgclekle* 

>OS32634329 ninth rfn asscm bty p rotein AP1 7-I ike protein 

mirflllqnqgktriakyyvpledsekh^ 

e i Idhff snurjeldlvfinftikvyriJdefilagelqetskraiiermge lekle* 

>OS351 46G23 clathrin assembly small subunit protein AP19 
mihfvlBsiiqgkvrltkwyTipypqkerskvlkevsM 

hhfveilcfryfg rtvceldlif nfhkayf ildevliagelq&s nkkavl rl ittqdn Iveaakeea&sim i iaqalk* 

>GM5303602e putative clath rin coat assembly pr otei n 

mikav1vlntegkprfal<fyqfqsvekqheair^ 

mfdliqvfvetldkdmvceldMnyskmhtildeii^ 



WO 



PCT.ussftfja/oiim 



HomoIogstO YGR1BOC {ORF1964), SEO. ID No. 115 



>BN43093876 

atgggltcgctcaaggacggtcEiaagaagggacttggagggaggagaagaagaatcggaggagccgclattaaogg 
cgragaaraagaggttcacta !g Ltcixaaltaygtacaagti^^ 

atgtfcbg gccttttfcgcggcatcagatgggattgttaggag aatitggocgctaggttcttgaalg atgtecaagtccctgag 
gtlcgtgctltatatgggt Lteaaattgccatggagaacaltcattcf gagatgtacagecaacttctiggagacgtt tataaag 
gattcgcaggagaaggaragaftgHcaatgclatigagaccattcoctgcatttccaacaaggctaaatggtgtttagattg 
gattcaaagfcctatgtetntgctgtgaggclLgLtgcttttgcatgcg^ 
Llciugrtga^aaguyaggtattatgc^g^^ 

gagacagagtt^tctgraaggtxclttcatg^ 

^oaaaccgtcttctggitacatJgggafgtgaaaggagatacaaagcagataatccatttgactggatggagttcatatct 

ctccgagggaagacaaacfictttgagaagagagtgggagagl^ 

ggtaaf aagaactacgaat tciaag sttgatgaggactttfga 

>BN43083873 

mgslkdgcjrrcneggeeeseef^ 

hvlaffee^gManlearflndvqvpearat^ 

wiqspmsf avrl vafacvc giffsgsfcaifwlkkiglmpg Itf a neli a; deglhcdf acl lyaWqkqlpvekvyqivheavei 
eteJvekaSscdlsg in nsnlmsqyiq IVud rllvtlgcBrrykadnpfdwm ef isJ rgktnftek rvgeyq kasvm sslqeg 
nknysfkidscif 

> 0334660394 

atgccggoggcggcngcggcgaagacgctggtgccagccogcggcggcggcgacafggaggagocgctgctggc 

ggagicgtcgg^c^cttctcgafgttcGcgatGaggtaQacgcagatctgggagttjCitacaagaaggc-ggtg^cpicgfl 

ctggaoggcggaggaggtggaectciccgccgacgcgcigccactgGgacgcogcgcigtag-secgaegagcgnftafi 

ttcgtctacca^tgctcgccttcUcgcggcclccga^ 

gcaggtcgccgaggctcgcgttttctai^cticragatcgco^^ 

aggc^actgggccatgcgatggatGgacggcggcgagcg^ti^rcgagcggi^gtcgccttcgcclgcgtGgagg 
ggatcttcttctcgggttc^ttctgcgccatctt^ggctcaagaagcgcggaclcatgccgggcGtt^i^Uctccaacgag 
cfcatctcccgcgscgagggtctccactgcgacncgcc^ 

cgcgb^ggagategtegwgacgci^ggacafcgagagggagtt^tctgcgacgcgctccccglcgcgctcgtc 

gggatgaaaggcgagctcatgggccagterat^agttcgtcgcxgaccggctgcta^^ 

atgtacaacgtc^ccaacccgttcgaESggatggagctcatctccctgcaggg^agaccaacHcttcgagaagcgcgt 

cggBgacte(^agaaggi^tcGgtaaigtccag(Xtcaacggcggcgctt(^Gaaccatgtcttcagcatcgacgag 

gaclLclga 



>-OS34360394 

m paaaaaktfvparg ggdmeepSiaessd rfsmfpi rypq kvef y kkavasrwriaeevdlsadarh wdaalspdeitrf 

vrFw laffa^sdgivl anlasrf msdvqvaearafygfqiaien itee nnysllletyi rcfdvckdrlfraidtvpavrrkadwa 

m™dggsrfaerlvafacvegifegsfcatfvi1^^ 

dienefvixialpvalvgmngeliTi^yiGfvadrllmaJgc!^ 

sJnggascnhtfsidedf* 

>GM5 1231423 

atgcttoaErtteccgaagagrccctcctggctccgaacccggatcgc^ 

ggsaaatgtacaagaaagcegaagctfcgttctggacggcggaggaggt^^ 

gaciccctraraganggcgagcgccacttcglcaccra^ 

gaacciGgccgggcgcttcacaeaggagatccagctccccgaggcccgggccflctacggctlct^gal^w;atcga 

gaacatccaciccaagatytacagcctcclcrtcgaaaK^ 

g^categacactatcccc^cgt^ttaagaaagcccagtgggcrc 

gcgtcbgltgcc^catgtgttgaaggtaMctfctetgg^^ 

tgc^gggctcactttctcaaacgaactcattlctcgegac^^ 

tgaflgcagaagctcaccgaggagcgcgfgagggagattgtgagggacgccgtggatattgagcgggagtttgiGtgcg 

acgogdgrectgcg cgttggtggg gatgaacgglgatttgatgagt^atacattgagtttgtggoagatcggtlgctgg g 

ggcgcflgggtgogggaaggtgiaeaafattcagaa^ 

acticflcgagaagogogtoggggagl^Ba^ 

cttcflagalggaijgaggatttctaa 

>GiVi&1£31'12& 

iiipsip^epllapnpdjfcmfpiqypqhvemykka&asf*laeevdi^d]rhvidBltdgerJiMhvlaffnasdgivle 

nFagrfflceiqlpearafyGfqia^ 

vogiife^tejfwlklaglmpgftt^ 

tWmsqtfsfradrflgalgeol^nvqnt^ 

i>GH505431G1 

atgocltcaalltoagaagagccatlgftgg^ccgaaoceggae^ 

gggaaatgiacaagaaagccgaagcetcgttGigg^g^^ 

gactccctgaccgacggogagcgixacttcpttfa!^ 

aacctcgctgggcgcttocgaaggaaataorifwtcc^ 

aacattaatfccgag^tgtacagcctOTlccto 

catcgacaetataccgtgcgttaccaagaaagccragtgggcc^ 

gtrtcgttgccttcgratgtgtggaaggtatcitcttcte^ 

gcccggattcactttctcaaatgaactaatatcacgcgatgaaggkittra 

acE^aagctcaccgaggagcgcglaagggagattglgaaggacgc^^ 

ng^cc^cgcgttggtggggatgaacggtgaffigatgagccagtacattgaatttgltgcggotcggttgctgggtgGg 
ctaggglgcgggaaggtgtacaatgttcagaatccgttogattggalggag^cafficfctgcaggggaagaccaacHct 



aagatggatgaggatttctaa 



WO 



PCT.ussftfja/oiim 



>GM5D543161 

mpsip^fipliapnpfMrmfpiqypqnYemykkaeasfwtagev^ 
nlagrftkaiqipearafygfqiaianihacrriysll^ 

en iff sgsfcavfwl kkrg I mpgWsne lisrdeglhodfacJIysttrq kJteervreivkdavdierervcdalpt*tfvgiiiiig 
rilmsqyjfrfvadrllo al grcjkvynvq rpfdwm elislqgklnffekivgeyqkasvmsslngngggnhvf kmd edf * 



Homologs to YJL001W (ORF1&78), SEQ. ID No.119 

>Q541 1 3P1 1S beta 5 sutxtmt of 20S pioteasome 



ctcci^i^cagcaLgggcggatacatatdtcgcaaactgigaggaa^ 
caatggcaggaggtgctgctgattglraatttlggcataggaacttgggcai^^ 

lacaalgaKsMggalgggatgagaagggtectg^ 
gs^clBtiggstaaggtteiekgtatgccf^ 

tgagtlagraaggcgggclaffiacxjaagctecanccQlgatggggcaRgtggtggttgtgtteg^gLttactatgUggcc 



>OS34752809 20S pnjLeasoma beta subunit PBB2 

atglclccScg ftggaixSi>^<^M:afigggtggc^jagtltPgaEcte.lyLx y*. uniay-vy*. r 1 krm r mssc; <agg£ 

ctfcaaagcracaaix-mcteaBeflctg^ 

agggraactgaasjgactfatagtggctgate^aaa^ 




> BIM46001 38B 20S prateasome beta subunit PEB 1 

mgictcagt^acagtggatgttccgccgaagggtgggttcagcttcgatctgtgiaagcgaaaogatatgctetacaaa 
agggtcttaaagtfccctctfttttgaagaccggtaccaccatt^ 
gatacocgagcaactgaagggcctatfgttgctgataagaacfgtgagBaaatt^ 
gtggtgctggaacggctgctgacactgaagcagtcactgatatggtca^ 

ggc^agactctegggttatratf gctttgacccttctraaaaaacaOT gfcatgtctcag ctgctctc 



WO 



PCT.iJSSftfja/oiim 



aaLgggltetggttctcHgetgotatgtctgtctttgaggcaa^ 

ggtcgctgaggccatartgclcgggtataircfl^acctgggtagtgglagcaacQlggacatrfgcgtaatcacta^ 




fggaagagtaa 

>BN51295293 SOS protcasomB beta sua unci PBB1 

atgtaccgccgaaggglQggtteagcUcga^ 

ccttttUgaagaccggtactaocatcgt^gUlgati^^ 

gggacctetcgttgctgataagaacfglgagaagatfc^ 

gctgacaetgaagrtgtcactgatatggtcagctcacagctgagg^cat^ 

atcactgctttgacccttctcaaaaagcacctttica^ 

cao^gg^catc^catacratnlacocaiacggttcaatf^ 

ctgctatgtctgtctttgaggcaaagtaGaaagaaggtctaactagggacgaaggaateaagctggtggctgaagccat 
atgctcgggaatattcaacgac^ggtagfggtagcaacgtggac^^ 

cttcgcacgaaaaticaocGcattgatggagceagttgagatlacagaagtgggtgaagcfatggaagaatga 

>BN5 1425457 muiticstafytio errctopeplrdase complex, proieasomc precursor, beta 
subunit 

ai^atcteaaittcgatgcgrtgcaciciaig^ 

agccgaclcacgteMSfte^aggcai^ 

iacgttfgccgticlggalcggctgclgattercaggtti^^ 

ggacagtxtgt^actgtaaB^gttMgccaaccfcaits^^ 

cctaattgtlggtggi^gataagta^ 

ttataaactctgagggagtgacsagaaactlctaccctg^ 
aclccttgtlagacalc.^caacgctgctggtcctgaaccaatggccatgtga 

>OS3250390e t>3ta 1 submit Of 20S protaasome 

atggacxjc^tcteatgggcgcrccctccgccgcagcgggagacaateMac^dggggagcaccggatggggai: 
caccatcgtcggcgtctgdacgacggcggcgtcgtcclcgccgci^attecagaaccagcaccggaatgtatgtggca 
aaccgtgcgtcgga<:a^gattactcag^act^acaatgtgtaratctgccgctetggatctgctgctgatacacaagta 
ailtogattatgtacgctatffictccaccaacacacaattcagcttgggca^^ 

aattaggrttgttggcttatcagaacaagaa<^tgRgcaagctggcatgattgttggtggatgggataaatatgagggagg 
ccaaattttetcagtciracttggtggaacaattetgagg^ 

attgctlgaMacgaalagaaggagggcatgtcciHggaagaagclgagaag^gtggtfeaggtagfficccttgf^at 
agc<xgtgatggtgclagtggagggg«gttcgtaccgtcactataaacgcE^tggtgtttEgaggaaatt5caccctgga 



cgatggtccaatga 



WO 



PCT/iTSsncawiisss 



>OS34674802 rnulticata lytic endopeptidase complex, protaasome precursor, beta 
subunit 



cggagMgacbt^aaceageactggaQlgtatgttgccaaccgagcat 

tgffiacgtgtgtcgctcTggat^gcfgGtgattctcagat^ 

□acitggacaflcctgcgacagttaaflQjtt^tgcaaacBttg-tocggcttctcgra 



ccitttg^tcggaggatctgg^cagttectlgtatggittcUlga^ 



>OS4 11 32 1 1 a beta 5 subunit of 20S prnteasnms 

mkldvsamannfaahaaggaddggrigagadlpamelptopadfdgfqketkerrlkhkkgltttafifcfkgvwaaclsr 
as mggy issqt vi*i iei n py ni l^maggaadcqf whmlgfc^ 

gwdekg pglyyvdseg arlrngsrf svgsgslyaygikiegy ryvmp veeaada rra iyqalf rdgasg gc vsvy h vg 
pngvvtklsgddvgelhykyypveatpveqemadapaa 1 ' 

>OS34752B09 20 S proteasome bete, submit PBB2 
msp-sldlppkoprfdd Icrrnan^ 
agiaadt$a\^mvssqlqlhnjhigre&^^^^ 
slasms'rfe&kvkesJsrdegiklweaicagifn^^ 
kilplkekve v segdamas' 

>B N46BG1 sea SOS proteasome beta subunit PEB1 

maqsiwkppkggferd lefcmti inliqkglkapsIfW^Wh^ I if kdgvi IgscJi i^tegphradfriceldhymapriiyce 

gaGtaadtsavtdmvssqlrlhiyqtgixJsM^ 

alaamsvfeafykegRrdeglkrvaealcsgifndlgsgsr^ 

kltplmgryeilBvtgeamee* 

>BN51 295293 20S proteasome bete subunit PBP1 
rTtyrrrvgsasicarGtidskrvlklppflktgttivgiifk^ 

avtdrrwssq I rlhry q 'grdsrvltaltJlkkh tf syqghvsaal vlgg vdftgphl htiyphgstdtlptatmgsg slaamsvfe 

akytagltjdagikJvaeaic^ifndlgsgsnvdicvitkgh^^ 

itcygeamoe* 

>BN5 1425457 mLilticatalytic Qndopeptidase complex, proteasome precursor, beta 
subunit 

mdln Idaphemgrtiigvtynggwl gattertstgmyvan raedkitqltdnvyvcrsgsaadsq wsdy vryf I hqhtiq I 
gqpaivkvsanlirmlaynnknnilqiglivggwdkyGg^ 

eeaeqlvvkavslaiardgasggwi^insegvtmfypgdklqhwhealfipqr^lriilnasgpfipmam 1 



>OS32503906 beta 1 subunit of 20S proteasome 



WO 



PCT.iJSSftfja/oiim 



mdaslmgapsaaagdnptsgehnmgitivg^dggvdaadsiis^ 
ViBdyvryfihqhtiqlgqpaivkvaanlfrllayqriknm^agmfvggw^ 
lldhewksgiri^eaeldvvkv^laiaKJgasggwr^^ 
pmvq* 

>OS34674802 multicatalytfc ondopeptldasc complex, proteasome preourao^ bata 
subunii 

mdqkvdtsapbsmgtfiigvtynggwlgadsrtstgv^^ 

qlgqpatvkva^lvrllaynnknflqfglivggvvdkysggqiygiplggtivqqpfaiggagaaylygffdqawkegmtk 
deaedtvkkav&laiardgasggwrMinsegvtr^ 



HomologstO YLR441C (OHF2138), SEQ. ID No. 129 



>OS30932534 S-phase-specific ribosomal protein 




aggggaccsagattgcatctgaggglctaaagratcgtglctttgaa^ 
aggGtiacaggaaogltagacfcytgc*^ 
rac^&eaa^enagstccligetcaaaaaaigg^^ 
acstgctecgcctottttgeatt^ 

gatccggcagaiccgccggaagalggtt3agatc.atggccaaccacgcatcaacatgtgactlgaaagaaGtggtUca 
aaatK^cctgaagtcaltggaaaggagatcgagaagtaaatficaagte^ 

aggtgaagatcttgasggi^ccgsagttlg^tctigggaagttgatggaggtacacggtgactacaaggaagatgtcggt 
aigaa^cts^aGaggcc^cigag^Gtgecgaegc^tggcagggwagatfscageagcigagtaD 

>0S325&9984 S-phase-spec(fic ribosomal protein 

alggcKgteggc^aacaagcggalctegaaggggaagaagggatcc^agaagaagaccgtcgaiCCttttgcga 

agaaggattggtatgatatea^ggccccgtcggtgtccaacgtgagaaac^^ 

agggcBoeaagattgcttcagagggcetcaagcaccgtgtetttgaggtctc^ 

aggcgtaccgtaagatcagaclacgtgccgaggatgtgcaggggaaaaalgftcttacaaacllclggggcatgagtttic 

acgamgacaagctcagatcattggtcaagaaatggcagacgctaatagaggcteatglggatgtaaagaccactgat 

aactacalgctgcgtetctfGlgcattggcttcacGaagaggaggem 

aagcragattcgac&galCi^tcgeaagatggtgg 

glgtcaaaattrattcctgaggigatigggaaggaaatcgagaaggKracatcaagra 




>BN41 966449 Putative S-phase-speciflc jibosomal protein 

atggocgtegggaagaacaagcrgaatctocaaaggaagaasgggaggcaagaagaagattgttgRtnKtitRteRaa 

gaaggatiggtatgaratcaaggetccetctaaottra^ 

laccaagattgcateaaagggtttgaaacacaflagtrto 



wo mfumziw 



PCT/IISSftlj-J/OllSBS 



aca^aagatccgtmcag^ctgaagatgtccagggaaggaatgtcttgacocaaltciggG9 aat 9g aGtt ^^c 




gtgagattcg^gc^gatgagggagataatgatcaaggaagcttcctcttctgacctcaaggagcttgttgccaagttfat 
iccagaatctattgggaaagagattgagaaggcaaclcagggaatctaccKtGftcaaaatgttttQaEccglaaagtcaa 
gatcct^aggctcccaaaflcgacctlggaaagctcatggaggttcacggaaactacacagcagaggEiitgttggtgfg 
aaggttgacaggcclgclgatgagacagtggtcgaagaaccjtactijagateaitggagcttaa 



>BN43"i541 33 Putative S-phase-specific ribosomal protein 
atggccgf^ggaagaacaagagaatctctaaaggaagaaagggagggaagaagaagattgtigatccittctecaa 
gaaggmttggiatgacatcaaggctcccttfaacttcaataacagaaatgte^^ 
taccaagafflgcateagagggtttgaaacaraga^ 

acaggaagatocgtctcagagctg^agatgtccasggcaggaatgtgitgacocagitctggggtHtggaGttcaGaac 

cgacaagtfcaggtecttggttaaaaagtggcagaetttgatcgagta^tg^ 

adgaggctt)ri<*gcatcgccftcaccaagagacgtgcta^ 

ccgtcagatlcgcagcaagatgagggagatcatgatcaag gaag cttegtcttgtgaccfcaagg agcttgttgccaagtt 
tattcccgaagrtartgggaaggatatfgagaaggcgadcagggcatctaccctettcagaatgtfflcat€cgtaaagtG 
aagatcctcaaggctcccaagttcgacctcggaaagctcatggaggttcacggagactacacagcagaggatgttggt 
gljcesggttgai^ggmggoc^argagac1n<^cc^aggaaeciactgagatcattgeagctlBa 

>GM5QQ9S495 ribosomal protein S3a 

alggoc^toggaefigsae&agcgc«,tellcc^aagggaa&?.agggtg^aagaaeaaggcagcigatKctt.teccs 
□gaaggEitlggiatcacstltJ&qqc^^ 

aocaagattgcttctg aaggacttaaacatagagtgtttgaggtctocttggctg atcttcaag ggg atgaggatcatgcatl 
ca^gaBgattaggHgagagctgaagatgtgcaagggaagaatgtc^tgacaaatttctggggaatggattfcacaactg 
aotutgc-tgaggl cstl gg I gcgaaa&ijggcaa.acijete&ilt^agcccatgtggaigtig&acac^aGieataaoiaoaG 
atlgaggalgttttgcatiggatttacc^gagaana^ 

aitagafiagattcgtaggaagatgygggasateatgaccaaccaggcaacatcGlgtgatttgaaggagttggtccgGa 
agtttattcclgagatbattggaaaagagaLEgagaaggc^ 
L^agatortgaaagt^tfaagtttgatcttgggaaac^ 
ggtagacagacolgctgalgaaatagtggcagaggaacccactgaaaltgttggngcttga 

>OS34fifi 1 71 7 ribnaom al p rotcin S3a 

atggccgtoggaaagaacaagGg^tctc^aggggaagaagggtggraagaagaa^gcagctgatccclttgcca 
agaaggsttggtatgacatoaggcfccttctgrrmcaa^ 

ccaagattg^ctgaaggactcaagcatagaglgUtgaggtctccttggctgatettcaaggggatgHggateatgcattc 

aagaagattaggttgagagctgaagatgtgcaagggaagaatgltctgacaaaUttilggggaatggatttcacaacag 

acaagctgaggtcattggtacgaaaatggcaaactcttattgaagcccatgtggatgigaagacaadgataatt^ 

ttgaggatgtrrrgcattggatttaccaagagaagagctaacraggtgaagagaac^ 

agacagaltcgtaggaagatgagggagatcatgaccaaccaggcaacagcatgtgatngaaggagttggtccggaa 

gfflattcctgagattattggaaaagagatcgagaaggcaacatctag^ 

caagatecrgaaagctcctaagmgatcttgggaaactgalggagg^ 

ggtagacagacctgctgatgaaatagtggcagaggaaccGactgaaattgttggagcWga 



WO 



PCT/iTSsnca/oiisss 



>BN4f5971 595 PutativH S-phfl sfi-sperif ic ribosomal p rotei n 

atjjgctgtc^ggaagaacaagaggatctcaaaaggtogtaaaggagggaagaagaflgHttgttgatixattctecaflg 
aagnattggtatnac^caag^xcctc^atctlcaaacagagaaalglfiggcaaya^tlyUblagaa^caggyt 
accaftgattg™tRtgagggtlfaaaafia[iagagttilogaGOittc^gctgalctwa.Biggtgatgaggaccact(^ 
caggaagatccglctcagagclgaagatgttGagggcaggaal^^ 

arangctgaggtcgttggtgaagaagtggcagactttgattgaagcte^^tcgatatgaagaccsctgacagctacacc 

itgaggittgttctgcattgctttcaccaagaggcgtgdaadcaggfcaagcgtac^ctetgctcagtQcagcraaatecg 

cragalocgcaggaagatgaGtgaaatcatggtgaaggaggct^ 

iccctgagfcCattggaagagatattgagaaggcgactcagaacatctacccgU^^ 

agatcctcaaggr^caagtttgaccttggcaagctratggaggtl^ 

aagtegacajggccaflataaaacagtggct^ggaaocaaccgaaatcatcggegcUag 

>OS 3093253*1 S-phaee-epecific ribosomal protein 

mavgknkriskgjitgskkktvdpfekkdwydikaptvfsvm igktlvsrtqgtkiasegl khrvfevsladlqndedqayr 

kvrlraedvqgmvltnfwgmsfttdklrsfvkk^ 

veimarKjaataJIkelvskfipevigkeiekatasi^ 

avagevaaae* 

>OS3258£>S34 S-phase-s-peciffc ribosomal protein 

mav^knkllfi kgltkgskkktvdpf akkdwy dikapsvfir .Tiivqkl I variqgt ki^fti^glkh rv I ?. Vftladlq r>dodq Ay 
rki rlraedvqg knvtiri^gm^fttdklii^lvkkv^ilieahvdvktldjiyiTi I ilfoigftkrrpnqvkrtoyaqaeqi rq i rrfcm 
veinwnqasscdlk&lvskfip^igkeiekat^i^ 
wygqevtae* 

>BN4i S6S44& Putative S-phse^ipeejfc rfoasornsil protein 

mavgEmittlskgrkggkkkktfpfskkc^ 

kirlraechwnvllqfvi^mdfttdldrsK*k^ 

mikeasssdtketvakfipeslgkeiekatqg^lq^ 

eepteiiga* 

>BN43154133 Putative S-phase-specrtlc ribosomal protein 

mavgknkriskg rkgg kkkivdpfskkdwii dikapsrrf in nmvgkttvs rlqgtkiaseglkhrvlevsladlqgdedriay 

rkirlraedvqgrnvltqfwgmdffidklrelvkkwqtlfesrwd^^ 

g i m I kcasScdlkelvakfipeaig kdjekatqgiyplqnvfi rkvkilkapkf d Igklrri evtigdytaod vgvkvdrpadeta 
aeepteiiga* 

>GM5D0964S5 ribosomal protein S3a 

mavgknlaiekgkkggkkkaadpfakkdwydikapdfqvkn^ 

fkkMraedN/qgknvltnfwgmdfttdklrBlwkwqffi 

m reim tnqalsrcl ke I virkfipei igksifito t^ryplqrivrvrkvkilkapkfdl gkl me vhgdysed vgakvd rpadei 
vaaeptetvga* 



WO 



PCT.ussftfja/oiim 



>OS346e 1 71 7 ri bosomal prateiin S3u 

mavgknkriskgkkggkkkaadrjfakkdwydik^ 

afkldrlraadvqgfcnvltnfwgmdTttdklrskrk^ 

mrefmtrKiatacrilkelvirkfipesiykeieka^ 

vaeepteivga* 

>BN46971595 Putative S-phaas-speclFIC ribOSOmat protein 
mavgknkrtskgritggkkkivdpfe^dwydikapsff^^^ 

kirlraadvq gmvftqf wgnn df ttd klrshrkkwqtfiealwdvkttdsytl rlfciaf tkrn&nq vkrtc yaqssq ir q irrkmse 
itnvkeasscdlkBlva kf ipesig rdiekatqniyplqn vf irkvkilkapkfdlg k I nn Bvhgdytaedvg vkvd rpdetvae 
apteiiga 



>OS34S 46702 ribosomal L15 (YL 1 0) protein homologuo 

atgggagcgtaccgltatatgcaagaattg1atogcaagaagcagagcgatgtactgagaii(tHQettc^ 

ggcaatacogl caacted caa agatggil eg Ucyocycgaccatog cgtocggacaaggcceqtegcttgggattocgt 

gccaagcaaggelacgtcateiac^gaaftegcgtac^ 

tacggcaaaocaaaeaeGcacg^ 

tBgtegtor^cggaggaettcgcgterttws^ 

ggtlgatecatcacacani^tntccglcgcgaEecaa^^ 

gcgtggoctlacRlcayaL\fguaayayttcgcgtggog^^ 



>GS34S46702 ribosomal L15 (YLlO) protein homok>gue 
mgayrymqelyrkkq^vliyllriiwqynqltfcmv^ 
ksr^nelKptrilqsraQervgiTlggJrvlnsyvw^ 
ag kss rgvgkgyrysqti ggsrraawkrkn rlhlrrkr* 



S-RN4577025B 

atggcctoggtttaatt^gaagattcgttagaBccaat^ 

atgcacagcttcctcaacggstaacggcgg^g^cggcggcaaa^ 

gatggaaoccc^acaacccragcaagcccgagctccaagactaccag^ 

ccfcga^rxteatraagatcaagaacgagaiggalccctccrt^ 

ygcft^cgc^ataaacategacgggtgcaacgggcttgcgtgc^^ 



Homolog&tO YLR029C (ORF232S), SEQ. ID No. 135 




Homologsto YLL041C(ORF2361), 5EGL ID Wo.137 



cgacgatcactoocltgccgcatatgtlcgtgafcaag^^ 

a^agccgtggcigaagaggaagagtrcggc^ctgagcr^ 

cgaagcttgatgggatgtetgagtgtattctttgtg^ 

ttggccctgctgcttlgctacatgccaacaggtggate^ 

atigacgacgagttcaagcttlaccgHgGca^ 

aaacagaicgcgcatatcaagcaacttcagcgclga 



>BN4577025& 

m ajsgliQrtvrmpsrltcaarlipsrctasstdnss ggggkasri Iklfq iynwnpdnpskpalqdyqidlkdcgpmvlclalik 
iknemdpsltfirscregk^scamrickjcnglacfckieegs^^ 
asepgMkiskkdrakldgmyecilcaccsfscpsyww^^ 
htl I ncaracpkg I n pgkq iahi kqlqi* 

>BN 43240327 

atgtcgtGcggttfaatcggaagattagtcggaaccaaacc^t^ 

atgcacagiXtecgtaaccgaaccggaaccaaaagcgtcctctggcggcggaaaaccatcgaacHGaaaacHtcra 

gatctac^atggaacccogacaacSGtagcaagcc^ 

rcatggttrtcgacgecttoateaaaatcaagaacgag^^^ 

aijttgcg@Ctcg!Q™ga1gaacategacgggtgcaa 

ggagacgacgatcactewitgocicacatg^^ 

aapagTaffgagcrrgtggcigaagsggaag^ 

tegggciaagcttgatgggatgt&LgagtgLatic-^ 

cttaccttggcctfgccgtfttgctacatgttaateggtggate^ 

aggGtatlgac^igagtfjcaagctttaccgttgtcatacgatai^ 

>BN43240327 

mssyligrrvgtl^srittaailipsrcta^tepepte^ 

aliki knemdpsltjrracreg icgscam nidgertgladtkfeeg akettilpl plimfoi kdl wdin tnf ynqyksiepwlkr 

knppsGpgksilqsldtdrakWgmyecIlcaccaTac^^ 

lyrd rlilrrcsraupkylr ipgkq fahikq Iqr* 

^BN467W47Q 

atggcgtccggtttaati^gaagaltagteagaacoaaaci^gc^^ 

gatgcaQatcctcclcaacggaatcaBaaccttcgtccggcggcgttggcggaggcggagggagaggatcgaacctg 
aaga^Hocagatdaccggtggaatcccgatagocccggg 
ggactgcggMcgatggtactagaqgctclgfitcaagatc^ 
gc^gaagggat^cggtfEgtgcgcgatgaacattgacggglgra^ 

gagacggggclaaggagacgacgatcactcccttgccocatatgtttgt^tcaaggatGtggtggtggacatgaogcifl 

^ataalGagtataagagtatcgagccgtggttgaagafigaagagfc^ 

agagtaagaaggatagggcgaagcttgatgggatgtatgagtgtata^^ 

ggtggaaccdgagttttacct^gccccgccgcWactacacgcaaacaggtggataagcgaGagtcgggatgaglati 



WO 



acaaaggaaaga^gaggctattgacgacgagtteaagctttaccgUgrcataraate^ 
>BN4370947B 

masgligrlvilkparlUaarlip^ctssstesJcpss^^ 
vldalikiknemtipsltfrrscreglcgscannnidgci^ 
wlkifepgdeagkeilqskkdraWdgmyedlaacr^tscpsywvmp^ 
die fkFy rchtil ncaracpkgln pgkqiahf kq lq r* 

Homologs to YMR210W (ORF3301 ), SEQ. ID No.1 5T 



>BM51345119 

atggaogatccgacga^ccttdccaiacgat^ 

ratcctcatetggac^lattcttctacaatfcgtggagitaca^^ 

aatctcatctacaaracagattclcctatttacracggtgttg^ 

ccgfggttagcgagtOTtcatcth^gac^tl^ 

cgtgctfctgatggtggaarcatfcjddcgattggi^ 

aatcagtaaaga s qs reeaactatattactgttgttffttoc aoggc^.aotagtoatWtt-1tctgcate(tcleia.agcacctt 
gccfetescactocaaastoc*^ 

tiggaaEJiHgcsttLjr^gctaatal^ 

(^tttgitotecatgggaccfctigattgglgR^^ 

aCOal^ggacLlraaygltalgtaxxuatfac^ 

aegriccafficgsgatJttgHCeato^ 

raglaccc^i!l:acgrtaggaa&cglggeggtgrogrt^ 

cteiCCCttgggaaEia&Tgccggge&aacassaacatjgtcKgg^^ 

aaggattaactgcatctagt^ggtgggttcgggceaccaacg^gttte^ 

acacagaaaattraagggagtggaagctcaggatraag 

ctgaacattggagaagacgggttggtagcagcagiii^atttg^gflaaaacaccacatggtcaaaagatgcaacac 
aagtattg aaacagaga ggaccaaaggtlaaagataagag aagc tttaacgtattgtgcogccagacaaaacggtcc 
atatggtlgcttggttacataggcatggtaacaggtltcc^^ 
gacccataacagcctceaagtcctga 

>BN5134511S 

mddptipspydJif egMi pirhyiya liliwtvffynfvef hf igdavlqyf rgrvnliynpdspiyhg wsrcrtihgryvatpwl 
asp hlqtcf I nf hg Ipp^tytrtttfrasdggtialdwltnshvddadphnq neiskedttpi awipgltsdsssay I khtaynt 
aksgwn wisnhrglgg isvtsdcfynagwtedivfwlclhiqhef pmaptfalglsiganilvkylge egek1p!rgg vaics 
pwdlligcfrfferkikqrlydraltiglqgyaqlhepqytrianwegrk^ 
avpllci^lddpldkeaipweetfanknlvkttr^ 

sritq eepsi nqgpylnlgedg Ivaavnleenttrskdatqvl kq rgpkvkdkrsfnvlcrqtkrslwllgyigmvigfplvginl 
mnylfrkkqrpiiasks 1 



WO 



Homologs to YWIR318C (0&F3347), 8EQ. ID No. 159 

>BN43446451 

atgggaaagglgt^gcga^gaggcgtteggattggct^cgaaagacgaat^ 

agaagggagacggg^agaag^atgtgaggtlaaaaetgltglMgtggaflmgccaca^atgfatgtatggccag 

aaacgagtggggalttaclacttaccctctegto^ 

gatiaaaitraaago^gagacaaagtcggagitg^ 

cc^agagaaccactgtc^aaaaatgallalgaegtc^ga^ 

cigacrantfggffigtgaflgaggattar:atn;Mf^ 

ggttf a tlEJtcjEicy tagcagtgaaatttgccaag gctatggctacfcaag gttacggttaltagttcgtcagatggtaagagag 
at^aggcgaLtaateggcttggtgcggatdgtccttggtga^ 
tatggalggfattattgatacagtalictgccactcattxg^ 
gttggtgcacccgataaaccacttgairctlccagctttaecgcta^ 

ggagggataaaagagtc^agagaiggltgattttgcc^gtaaacacaacataaeggcagstattgag^tclctgc 

ggaltatgteaacatggctafggaacggctagaaaagggggatgltagatattgtt^ 

asgcctadcGttag 

>Bi\l 43448451 

kfkagdkvgvgymlsscraixliiclddqcntopkmLmteg^ 

cagvtvysplkslxjldkpgih igwglgg Igtiwavkrakamg Ik Wvisssdgkrtieair i rkjadlflvsrdfj bb ri ikdarn 

gtiridgiidlvsathpllpllgllkyl^'^ 

□dyvnmamcilel^dviyrfvidvaijtm^tp" 

>OS35250fl4S 



atgeaggrtcacccooaaccacacgcagaccgtctccggctggscc^Gcatgg^gagtccggcaagatcgtgcccttc 
gtcflcaagagaagggagaacggggtggacgacgtgacgatcaaggtgaagtactgcgggatgtgccacacggacct 
gcacttcatccacaacgactgggggatcaccatglacccggrggtgccggggcacgagatcaccggcgtggtgacca 




cggcctjGcgcgtcaccgtc^tcagcacgt^ccggccaaggagcgcgaggccagggagaacciicaaggccgacaa 
c^gtcgtcagcaccgaccagaagcagatgeaggotatgacgag 



cgtcgagrfcccttcctlcc^tGticatcftcggtaagaggacggtgagfggga^catga^ggglgggatgaaggagacgc 

aggayalyalygauattlgGygyyaycajcaacatca^ 

gcgcti^waaQKgacgLiacaacgacgfccgctaccgctic^ 



>OS35£50846 

mevlpn htqtvsgwsa mdespkivpMkrrsrigvddvtBtvlcycgmchtdfhfihndwgitmypvvpghEitg wtkv 
gtnvagfkvgd rvg vge iaasddceherrseenyedkvaftyii gifwdgsi Lyggysgr n Ivahkrf vw ripd ItpfcJaaap 
llcagitvyspmkqhgmlqadaagrrlgwglgglghvavkfgkafglhvtvis^^ 
qamtreldyiidtvaatteSgpilelikmgldvl^^ 
ieivstd ri ndalarls rndvryrfvinvggdskT 

>BN43627507 

atgggga^aatggaggtagagaggaaaaraacaggtfgggtfgcgagagacccl^ 

a^ctctcagagagscaggaccagaggatgttcacataagaatcatalgctglge^tetgccacacagatctixatca 

aacraaaaacgatrttggea^fcaaacta^ccatggtto^^ 

cagatgtgagcaagtlcaccgcaggggatatafjnggagttggSgtctcgtlggalgctgcggaggttgtagcccctgcga 
gagagatctggaaca^tattgtcccaagaagatctggagctacaacgatgtttacatcgatggtcaaccaacacaaggc 
ggtttcgclagagccaccgtcgltcacKiaaagtitgtggtgaagattccagaaggaatggctgttgagcaggcggcacc 
actactgtQ^gccggtgtgacagtgtacagtccactggctc^teggtctgaagcgacraggcctaagagg£ggtatact 
agggdaggtggagttggtearatgggtgtgaaaatagpcaaagcaEitgggfcaGcatgtgaGtgtcataagctcatca 
aacaagaagaaagaagaggcttigaaagatcttggagGagatgattacgtgatijggatccgaccaalcgaagatgBa 
ega^ggcggaflcaatggatiacataategscac^^ 

S atggg aaacii^iattMlgggpgtaal^agcaatcw.ttacaatttctracioctatggttatD otlgg gaggaaay lyat 

aacggggagcttcatigggagcatgaaggaaatogaggagaJgcttga^^ 

a^gaagtagrtgastgalg^attetetgaacscto 

gatgtcgaaggaagcaaacttgaggctlga 

>BN436£7507 

mcikrr.evs rfctigwaafdpsglls pytytl n=te pee^fhiriiccoichtiJIhrftliridlamsnyp mvpgfts wg e w&yg 

ad^kftagdivgvgclvgccggcepcerdleqv 

aapllragytvyspJahfglkrpglrggllglggpvghmgjvkiiAamgh 

mneladsriidyiidlvpvhhalepyl^lrldgklilmgvisnplqmpmvmlgrkviigsfigsmksleemlefckekgrssi 
evykmdyvntaterlekndvryrfwdvegsklea* 

>OS341 74736 

atga^^acalggc^ctgaatgtgggagtggcaactgtgatgcttgggcagcgagragatccttftc^gaatactcJtx:™ 
gtacaaaticaacc^cagggaagtacagagtgaagatg^t^^ 
atttggai^cggaatatgtlcaacgatt^ataULrac^gttcctgggcecga 
tgcagacgtcaaggggfcaaagtgggcgaccatgtaggtgttggcgta^ 

gcaatagclct^ggagaaccactgctcgaaatgtgtcglcacttacaacagtgttgattcagacgggaccgtaacaaag 
ggtggatattacagtcatatactagtgcalcaaaggtac^GtttaaBatac^ 

actgctttgtgcgggaattaccgtatatactGGaatgatacgacataacatgaacGaaccagggaagtcacttggcgtcat 

tggactaggtgggt^gglcixatggcagtaaaa^ggaaagGctttggactca^agiaacagtttifegtacaagtgaa 

tcaaagagagaagaagetatcaaccttcttggtgcagataa^ 

aaaagflcccttaacttGatiattgatactgcatctggtgatra^ 

atgglgtfacttagtttcc^aagigaaatcaaagttiGatHJtgaaaac^^ 



aacagggggtacaaaggatatccaggagalgataaactt^glgdtgcaaacaalglttaGGcagalatagagatgalc 

aagatagactacgtCaat^agQCtctiCagaggrtcataaaccg^ 

ctctttcaagtag 

msdmaaecgsgricdGwaarticegilspyltfnrrQ^ 

tsvgadvkgf kvgd Iwgvgvyvnscqdcencn^ei^hcskcvvtynsvdsdgtvlkggyssh i Ivhq rycf kipady 
plskaapllcag itvyfpm rrhn m nqpgkslgviglgglgp mavkf gkfjf glkvlvf stseskrcoai nH g adnf vissden 
qmcslkssl hf i i dtasgdhqf dpy f sllkvggvmvJIsf pseikvhpen I n laa ralagsMtggtkdiqemin rcaa n riyyp 
die mikidyvinea;qrBn rdvrfrfvid iensf k" 

>DM33GB447 

atgagagaggtiX^gaaggaggcglacggactggctgtaaafagafigaalorggftgtlatetcaootttecgtttrfica 
agaaggga^acaggagaaaatgatgtgaggttaaaE^tgttgttctglggaalttgoGacaGagatttaagcatggccai 
a^cgagtgggggtttactagttaoccccttgtccixgggc^aa^tagtgggcgtggtgactgaagtcggagccaaa 
gigactaaatteaacgc^ggagacaaaglgggagttggttatatggtcagctcatgcgggfcatgtgaaacctgcEittgat 
gaccaagagaactacigtecaaaaatgatEcfaacgtGcggaggcaagEattacgatgacactateacalatggtgigtta 
ctccgaccatalggtttgtgaagaggactacatcatccgtattccagaaaatt^cM^agacgctaccgcgcogctactct 
gcgetgggaocaccglctatteccegatgaagta^^ 

ggcgglttaggtcaigtegclgtgaaafflgcliaaggci 5 1 gggtsc^ggttacagthsttagtaeHcggafagg aagag 

agacgaggcgttaacteggcttggi@c{jgattfgtte^ 

C-taiggategiaElaflgateccgtatctgcttc^ 

gttggtgcacrtgataaaccgcttgagcttccggttctgcctct^ 

agggataaaagagactcaagagatgatggattlggccggaaaacacaacatcacggcagatattgagcttatctcftgc 
ggattatgtcaacactgcGatggaaGggctcgagaaggcEgacgttagafeccgtmgtgaltgatgttgccaacaccttg 
a&gcctagtcctt&a 

>BM 3368447 

myevlkkeaygiavkd^gvispfrfsrrelgendvrlkvtf^ 

kfnagdkvg vgynnvsscg^etcid^enycpkmiiteggl^ddtl!!^ gysdhmvteedyl iripen IpldatapISc 
agttvyspm kyhg Idkpgm hig wg Iggtghvavkfafcamgtkvtvisted rfcr dea Itrigadlf Iv&rdpeqmkdarmg 
IriidglidlvsashpvlpikJIIkykykfimvgapdl^lelpvlpli^ 
adyvntamkrlekadvryrfvidvantlkpsp* 

>BW45604343 

afggcgaaaMccagagacagagcatccgaacaaagcctttggt^ggclgixaaagaca^at^gtgtactctGtcc 

tHc^aUlctccagaaga^&^atggtgacaatgatgtgacagtgaaaatcftgtactgtggagtgtgcoacaclgatttac 

ataccatcaaaaacgactgggglttctGtfattatcdgtagtte 

caaaaacgtgaclaaattcagagaaggagacc^gttg^ 

taaccaagatettgaaaactaGtgtffiDcaaatgtclttcaccta 

gtggatattcggagtCrattglggtagatcaacgtffigtcttacagti^ 

gdgtgtgctgglatcarigtgtatagtccaatgaagtaGtat^ 

acttggtgggcttgglcatgttgctgtcaagaittggrtaaaa^^ 



WO 



PCT.ussftfja/oiim 



agai^aagctattaatagacttggtgctgait^tHcttgtctoatctgatra^ 
ggactatattaicflatacggtatcagcagtacatgciotgtttcca^ 

tta ggcttacctgagaagcctcttgagctaccaatcttccctcttgttctcggaag aaaaaf ggtgggaggaagtgacattg 
gagggatgaaggag acacaag agatgcttgagttcfgcgctaagcataacataacggcagatattg agctgatcaajja 
tggatgagattaacactgcgalggagaggc{tgctaaotGtgatgtiaggtac?iggtli^taatcga[^iaa^ aa ^^ [lt f 
gagccctccatga 

>BN45664343 

makspctch p nkafgmakdksgvlspf hferrdngdndvtvkilycgvchtd Ihtikndwgfsyypvupgheivgiatfc 
vgkiwtkfregdrvg^vrtgscqsce^nqcfl^^ 

apllcagitvyspmkyvgmtepgkhlgvaglgglghva\i1<igkafglkvMs3spsk©dearr>iigadsflv5sdpqkm 
kaaigtmdyiidh/savhalf pllg I Ikvngkl vtfglpekplelp ifplvl grknwggsd iggmkctqomlcficakhinitEidicI 
ikmdeirrtam arlaksdvryrfvi dvanstspp 1 

>GM59762562 

atggcagcacaagctgaaattgagcatcctaggaaagcattoggatgggc^^ 
traattbttgtagaagggaacroggtgagaaagatgtggcattcagagt^ 

acagcataaagaacgaatQgggtacttccaictatccaatggttcctaggcatgaggtagctggtgtagtaacagaggtg 

ggaagcaaa.glagagaagttcs.aagttggggacaaggtlggtgf^gatgcctagt^attectgccgcac^accaaa 

aclflttgcgacaalcflgagaatlalt^ccteaaW^ 

ggaegciactctgacteaatggttgcigiit^ 

Itcftfstgctggcaicactgl g 1 a1 agccctctcagataltatg gactto acaagcetag*ctoca.»gtoggii!giggtl;ggtcits. 
gtggactaggcc^M^ctgtcaagmgcGEia^ 

tRcmggatggtattattgacacagffictgccgttcatDetetrtta^ 

gagggclaatggagac^agaaa^gattgmmgcagcg^ 

gactatgtcaacac&gGsatggagcflcctcctlsaagcagatgHaaatatcgat«gltattgatettggaaacacactga 
aatlctga 

X3M5Q7G2562 

rriaagaefehprHafgwaardssgllspfrifGrrepgekdvafrvlycgichsdlhsiknawgtsiypmvpghevagwt 
evgakveldkv^dkvgvgctvdscrtcqnccdnlenye^^^^ 

aap!lcagih^plry>g]dkpglhvgwglgglghmavkfakafgak\^stspnkkeeaiqnlgad$|liardqdqrnq 
aamgtfdgiidlv^vhp[lpllgl!fehgk[vmvgapckplalpvfpllagr1iivagt[gglmetqamidfaakhnvkpdie 
vipmdyvntamerl I kadvkyrfvid igntikf * 

>SM47g71000 

atgggaaaggaggcatttggattggccgcgaaagacaattctggagttctctcgcct^ 
ggagasaaggatgtfcggtEcaaagUltgStttgtggaatc^^ 

atctacttaccctctcgtEcccgggcafgagattgttggtgtggfga ctgaagtgggaagcaaaglgacte aattnaaa act 
ggagacaaagtcggagtaggttg<^lgg^g«ogtgGggatcatgtgatag[^cacG^aaggt^gagaactactg 
tacajaaatcgatccaaacgtacggattcaagtattacgao^ 



cgacgaaggtttcatcatecgtHtgc£cgaaaa{^ccatt^gacgc1gGtgctGcgctactatgcc|cggggatcacggt 

Ctactecccgctgaaatotcacgggctcgacaagcctgg<-n(gca0ftttggtg1ggtlga a ^t?lggcggtttggg1catgt 

ggoggtgaaatttgcteaggctatgggtcttaaggttac^gttatog^ 

aggcnggtgcggacgcgttcgtggtgagccgtgacdaaaaacagattaaggatgc^ 

taataccgtatctgcgactaattcccrtcttcctttgcfoggtt^ 

aaaagtMa^gagctcccggtcatgcctctcatcttcgagaggaagatggtaalgggaagtatgataggagggataaa 
ggagadcaagagalggtggatatggeaggaaaacacancatcactgctgatattgEigcttatctctgcggact£ttgita 
acactg^tggaa^gt^agaaggcGgacgttagetaixgttttgtgatlgatgHgccaacacattgaagcctactc 
cttaa 

>BN47971000 

m gkeafg laakdnsgvlspf Msrr&tgekdvrfkvjf CQicfisd Ih m i knewg isty pIvpglieivgwlevgskvtkFkt 

gdkvgvgcmvgscgs^etf^lanycpkEiqtygftyyddrityggyadn^^ 

vyspfkhhgldkpgmhigwgfgglghvavkfal^glJwfciets^^ 

ntv^^sBpllgllkpkgklvmvgapekplelpvmplHsrlaiwmgBmiggiketqeniwdmagkfiriit^dioliaadyv 
ntamsrfekadvryrMdV'antlkptp* 

>QM59696913 

atggeh^gaccacagcgaatcacacaglgaccgtatctgggtgggcagGtcatgattc^gggcaagat^acciW^ 

cacmiHsaaflaagggagaai0$glg^ 

actatgc^aaaigsalgggg^atiaetetgtate^^^ 

ggau^gacotga^3gg0Rt32n:jagg^ 

ctgraagflccgal.caggaaa^Hactgtgaaaagttgcas^ 

139 gggctae?l^aaattlttgtcgcagattacagatatgtagtacaca«ccggaaa aectagcwtgg fitgcag eg get 

cctcfgctatgcgcaggaataacagtsftcaatcctttgaaagaceacgatflggtagcatcaccgggaaagaagal^g 

ggtggftggttfgggaggccttgg^ 

Cterttcteaa^gagndgaeactsagcagcgt^ 

clgcs&ggaga^gcatagEitttjGatattgg 

aaGgggacGtlantcfoglgggig^tcagacaagGCGflacaatlgccag^tTcccattgataWggcaagagatcagt 
gaaagotgggatcatagggggaataaaagagacgcaggaaaigttggaggtilgtgcaaagtecaatataacgagrg 
arattgaattaateacrcragacagaatraaogaggctatgga^^ 
attgatatfgctaatgclycegelteraa^fcriaa 

>GM5B6SB919 

maqttanhMvegwaahdssgkitpytfkrrongvndvtadlycgichtdlhyaknewgilmypwpgheligvvtkvgr 
dvkgf kegd rvgvg^laasclgcehcktdqemyceklqf vyingvfwdgsltyggysqifvadyryvvh ipenlamdaaa 
pllcagiMnplkdhdlvaspgk^:gwg|gg|gbiavHgl^fghh\rtvistsp3keaeakqi1gaddfivssnpkqlqaa 
rrsidfifdtv^ahslfeiyikvngtlfl^apdkplqlpaf^^^ 
am eriakndvry rfvid i anaaasn rf 



WO 



Homology to YNL224C (ORF356T). SEQ, 



PCT,TJS2ftfja/oiim 
ID No. 173 



>OSS^f>H«44H trans lational initiation factor el F1 

atgtctgatct^acgtccagcttccatragctJffigalccgmgcggaagccaatgctaaggactcc^cgtlgsl^g^ 
atcaaaggactetglacatgtgcg^U^^^agcguaacygaagaaagagtalgactactgttcagggCttgaagaa 
agagtacagttaraacaaaartcctcaaggalclgaa^ 

aggcca ggtca Ucaatttcaaggtgaf cagegtaaaaatgtigcgacgilcctagtteaggctggaa ugtaaag aaag 
agagcatcaaaataeaegggttttag 

>GMS9605347 translational initiation factor e!F1 
aigtctgaattagac£atraaattcctaLlgcc*fcgatccttl^ 

gagtatgtgcatal^cgtacagcagGgaaEKggaaggaaaagcctgacaaccgttcagggattgaaaaaagaattc 
^ctataacaagatacUaaayalyUaagaaagtiyttctgltgcaatggaacagitgtteaggacocagaactaggaca 
ggn^tcaacttcaaggigatca^aggaagaa^lttelaocHcc^gtccaggctggtatcgtgaagaaggagcafatc 
aagattcalggutctga 

>OS346842S7 trans lalionai iniEiatron factor afF1 
atgtatgatctjogacgttcagcttccatctgccftcgafc^ 

a gcaaaggattatgtjJCf.tgTg cgcatacagcagcgcaacggeag aaagagtctaac-tactgltcagoQctlsaagaa 
ggagtacagftacaacaagstartcaaggate^^ 

GtlggDcajigiftatteagcttGaaggtgatcagct! Laagaa Ly Llyajacgttcctagttaaggctgggattg ctaagaagg 
acaaDsteaagattcg csgrittrfii aa 

>OS34073720 translation initiation factor 

atgtetnaattapacgateaaatt^ 

gagtatgigcjaaftrarn^^^ 

gct&taacaagatactvaaagac^aagsaagagltetgltgoaa^ 

ggtfciOlcaactteaaggtgatcagaggaagaa^ 

agattcatggttlctga 

>GM59676S21 translational initiation factor etFl 
aigictggaitagacgateaaattoctactg^^ 

gagtstgtgcatettcgcgttcagcagcgaaatggtegg^aaagr^gartaaccgftcagggattgaaaaaagiaatica 

gctotaacaagatacttaaag^cgrtaagaaa^gttolgiftgcaa^ 

ggttatteaacf^aggtgatcagaggaagaatgtttciactrtEctagt 

agaticaiggtticiga 

>GM59622253 translation initiation factor 

atgtelgaattagai^atEaaattcctHctgct^^ 

gagtatgtgcaiattcgtgtacagcagcgaa&tggtaggaaaagce^ 

g^ataacaagatacttaaagacglca^aiiagagttctgrEgcaatggaacagitgr^aggacccagaacfaggaca 

agttattcaactteaaggtgatcagaggaagae^^ 

agattcatggtttctga 



WO 



>GM53B51017 translation initiation facfor-likfi protein 
atggHgatMggaaatcrag^rcccagcgc^^ 
aggagtatgtgGacatacgaattcagcagaggaatggaaagaagagtc^ 
gtteagcteogagaagatcctcaaggaccrcaagaagga^^ 

tggcajagattatccaactccaaggcgaccagcgcaag aacgtatcccattlcclcg I tcaggccggtcUgfccggaagg 
accaggtcaagattcatgglttttga 

>GM52699G53 translation initiation factor 
atjgtctga^ttcgacacaaacatcttaatfgctfttgatc 

aagagtatgttcatgtticgtgtacaacagcgcaacggaaggaaaagw^caac^ttcaaggtttaaagaaagagta 
cagctatagcaagatacteaaggaccteaagaaagaate^ 

aggti^tacaacttragggtgaiicaaagaaaga atgtttQtatf tlcrrttatgcaggetggcatfi gtaaogaag gaataea 
tcaagcttcatggtttctaa 

>BN4421 9936 Translation initiation factor 
atgtcagatcttgaagttcaagrccccacigrc 

g aacaaaggaatacgtgcacatacgtgttcag caocgtaatggtagaaaaagcctgaccactgtccag ggccttaaga 

a^ga^tatagctafarcaagaiEcte^ 

gcta^g^as^ttcagcticaagglgaicaga^^ 

g alaacatcaa£!atcca?ggttifl£ja 

>CM53677384 ti^u islation initiation factor-like protein 

atgg^aaglgggtatttateagatrxctecgagcacmcgacccatHgcggaggcaaaagaaacagatgctcGDgg 

aaaga^agcbacgarjaagaicctcaaa DacGicaa gaaagagftictexteiesal ggsaatgttgfaeatgacsjagc! 

agctfggcssgsttstcte&crccaggg^atcagcgcaae^ 

gacfcagatcaagaftcatggfttttaa 

>OS4041 8529 Transitional initiation factor elF1 
atgtctgatetcgacattragatccraactgc^^ 

galL'u&ayyacUicyltcatgtacgcatcoagragcgtaatggccgtaagagcctgaccactgtccagggattgaaga 

aggaatteagctaraacaagatcctcaa^gatcteaagaaagagM^ 

cttggtxaggteattaaacricagggtgatcagagga 

aacacafcaagattcatgglLtctga 

>OS32566449 translational initiation fatfor elF1 

rnsd Idvqlpsafc^eanaecisB^agskrJyvtivriqqmgrksJltvqgl kkeysynki I kdf kkefccn gl wqdpe [ 
gqviqlqgdq rknvatflvqagivkkesikihgf * 

>G M596D5347 transfational initiation factor el F1 
mseldtiqipteftipfadanaddsgagskeyvhw^ 
viqlqgdqrkn vstf Ivqagivkheri i kihgf 



WO 



PCT/iTSsnca/oiisss 



>OS346642B7 trans lational initiation factor elF1 

m sdkj vqlpsaf dpf aeanaedsgag pgakdyvhvriqqrng rttslttvqglkkeysy nki Ikd Ikkef cc ngtwqdp e I 
gqviqlqgdqrknvatflvqaglakkdrtiklhgf 1 

>OS34073720 translation initiation factor 

msetddqiptafdpfadanaddsgag3keyvhiivqqrT^ 

vlqlqgdqrknvstflvqagivkkdNkihgf* 

>GM59676B21 translations! initiation factor elF1 
msglddqiptafdpfaitanaddsgagskeyvhfn/qqini^ 
viq Iqgdqrkr V3ff ivqagivkkdhiki h gt 1 

X3M52Q51 01 7 translation initiation faetor-lite protein 

mvdleiqvp3afdpfaear@3dapgakeyvr^^ 

qgdqrknvshfEvqagtvrkdqvkifigf 

>GM52699053 translation initiation factor 

msafdlnrptafdpfadanaedsgagtkeyvh^ 

viqlqgdqirkfiv&tffmqagivkkeyiklhcrf* 

>BN442 1 39-36 tre.nsleJ ion i nltiaffon factor 

rnsd lo yqvptcilxd pfadanaedogagagUteyvhirvqqmgrkslttvqsil kkeysy tkilkdikkefccngcwqdsel 
gqviqlqgdq rknvstf Ivq aglvkkrfnlkihgf * 

>GSiVi53S77364 translation initiation factor-like protein 

mvewgh/qlptstrQ'jM'aeakeldapgakeyv^ 

qlq gdq riaivshf I i har hr rkdq ikillgi ' 

>OS4041 S529 transitional initiation factor elFl 
msdldiqiptafdpfaeanagdsgaocigskdyviwdqqmgifl^ 
qviqiqgdqrknvsnfivqagivkkehikiligr 

>GM59622253 translation initiation factor 
mselcfdqiptaftfpladanadd&gagBks^ 
vlqkjgdq rknvstf J vq ag i vfc kdhi kihgf * 



Homcrfogs to YNL334C (ORF3573), SEQ. ID No. 175 



>OS32535G90 Jmidazo)eglyC9rQf-priosphat& synthase subunit mike 



WO 



740/7fii 



PCT.ussftfja/oiim 



atggcg gtegti^gcgictf cgcgctgcagggctccttcaacg agcarttggcogcgctgagg aggalcggggtg agg 
ggggtgg^gtgcgga^go<:ggagragcf.gcaggggck:gactegcto^ 
atggccseacti^ffiaaGtaccacaaretgtttcc^cac^ 
gt^tggactcatcttcriagctsacaaggcagtaggccaaaaafc 

ac tgtms nnggaacf t tlttgg gagccflgcttaaaagctttgaaacggaactttcagtgccaalgcttgcagagaag gaa 

ggagggagcgataMtgccgtggcgtattlatacgagca^lgclatcttggatglaggttcaafltgtlgaagtactggcg 

gattgtectgttecatcggatagacocagtattacaatagcglctggagagggtgttgaggaagaagtgtactcgaaagat 

cggglaaltgtlgctgtoaagi^gggaacalcctcgcfactg^ltfcaGccagaattgacatcagactctagalggGatc 

ggtUfflratggacatggataaagaatdgtfacaa^^ 

afgggtcaaagaataagcctcttgatctacccatcttogagtag 

>GM49669448 imidazoleglycerot-phosphate synthase subuiul H-like 
aTggregfcgltggfigtcctcgcgctgcaaggatct^^ 
gtggagattcgaaagccagagcagettoau^ 
gctcgcc*iagtatcacaaccfgfflcctgcta^ 

cltataltctlggi^aaiaaagrtataggacagaagactggtggtcaatatttgglLggtggacttgattgtacagtgcataga 

aatttcIHg-gcflgccagattc^aagcffigaggcagagc^lcagtgccggagcagtctccaaggaaggaggtcctgaa 

acatttlgtggasttttfattGgtgoccctgcaattcttgaag^ 

tagc3£attgttg?£tfCl!gattcctKra^ 

agaeaagggaseetattagcx^gt^ 

GaaaigaaattagHgaagaggcrtettcgagtagRcflgfa^^ 

cggs.^g^fl^l.octaxcialCigalag 

>OS325B5690 imidazoleglynerol-phosphate synthase ^ut>i.mft H-like 
mavvgylalqgdnQhlaalriigvigvev^ 
ankawqksggcidiggldefrhrrvfrg^ 
pdtEasgegveeeiryskdrvivavrqgnilatafhpeltsd^^ 

plfc* 

>GM4963944& imidazoteglycarol-phosphate synthase subunit H-like 
mawgvlalqgsfneftiaalrrigvqgveirkpeqlnti^^ 

ankaigqktggqylvggldctvhrnffgsqlqsteaelsvpeli^kaggpertcg^rapaiieagpevqvladypvpBsrll 

ssdssiedqteria^eskvivavnqgnifatafhpeltadtrwh^ 

piyr 



Homofogs to YQR020C (QRF3687), SEQ. ID Na 185 



>GM52366459 cp10-like protein 

atygcaatJcfcti^aatcactgcatEattgaggaaMgectgra^ 

rtgggcaegtcaaaattggaacaetaacgoaarccti^l^ 



WO 



PCT.iJSSftfja/oiim 



gcacacoactgttaflgffitftrggg1gatagagtactg0gaaaattaaggatgcagaggagaagacEgcaggtggg3itt 
ttactgcragraaatgctraaggcaagrctcaagggg^ 

gcaaagtggatgttagtgtgaagacaggtgcacaagttQtgcattcaaagtatgGQgggactgagglagagttcaatggt 

tcaaaacatattatt^aaggacgatgatattgttggtate^ 

tagagtettgalaaaggttgcagaag.^aggtfaaaaadgctggag^ 

accatdattggast^gtgatagcagtiggttxjggggGclclggatgaggaaggtaacagetaagccaltgtccgtcatgc 

ctgygaatacagttctgtactrcagatatemgggaatgacttc^^ 

cctcagatgtcatggciatcctgfoctag 

>OS3263 1 £03 chap-a ronln 

atggcgaggcggdgatoccgtcgctgaaccgcgtgctggtggagaagctgglgcagcccaagaagagcgccggcg 
gcatcdcctGci^gagacgtei^agcagctcaactctggtaaagtggtggctgllggcijutgycgaacgtgacaaggat 
ggcaagctgatecctgtigctctraaggaa gga ganactgltctcctgcotgaatatggtggactcgaagtcaagcttgctg 
ctgaaaaagagtaccttcicttcagagag{3atgacatcttgggcacccttgtggactga 

> BN5 1 277798 chapeTGiiin C PN 1 0 
atgatgaagcgtctgartccxiaacgUcaaragcstectggtgc^ 

atcctccrlccclgagaaagcctcraagctgaactegggcaaggtgatagcagltggaoctggatcaagggataaggac 
gggaaattlgattccgglxactotoaaggaagotga 

>BN42676&7 1 1 0 kDa criapstfOnin 

atcctetfrcragagaaagocLccl^ttgaacl^ 

ggaaattgattccggtctctgtcaaggaaggcgacaccgtt^^ 

a^aa^agtaccatctcttocgtgatigaggQcgtcttgggaaKitfgcacgaggattga 

»GM5G70394S putathre 1 ofcd chaperonin 

aig g cgaagcgoltgattcootgcttcaalcgc-fittetcg t [gagaaaatcglcoctccctcce.agacaagtgocggcatlc 
t tc Loot Lyayaay Lijclrecagcttaattccggtaaggtgatagcggttgggcciggatcacgtgaccagoc&gggaac 
tfg^cgglgtccgtaaaggaaggtgaicacgtgcicttgccg^ 
ag agttccatttgittagg gg tgaggacatcttgggtattctgcatgattga 

:>GM5£366459 cpio-like protein 

mateqitaslrnlpafBrfqpsalrfssaghvrigtltqpsfps^ 

naqgkpqggewavgcgks^tekvdvsvktgaqvvhsk^ 

ikvaeaeetoaggllfteatkekpsigMavgpgpldeegrattpl^mpgnfc^ 

aila* 

>OS326312(B chaperon in 

marrlipeln rvtvek Ivqpkksaggi I Ipelskq Insgkwavgpgerdkdgkllpvalkegdtvllpsygglevklaaeke 
ylEfrehdlfcjtlvd* 



WO 



PCT.ussftfja/oiim 



>BN5 i£7779a chaperonin CPN10 

mmkrli ptf nri! vq r viqpakt sag il Ipekaskl nsgkvfavgpgs rdkdgkfdsg Icqgr* 



>BN42676fi7 f 1 o kDa chaperonin 

mmkrfcptfnrlivqrvfqpaktesg^ 

hlfrdedvlgUhed* 

>GM507Q3949 putative 1 Okd chaperonh 

makrrfpcfnrilvekrvppeltieagffl 

Jfrdedilgilhd 4 



>BW5 1360974 DNA: putative sugar transporter 

atgcaatcgtcaacgfccgca£cigHaaaggaaacgdgcgttlgcgt^ 

gat<^gcgactactaccggaattegcrttetccaceggctcta^ 

agcgaagcttgctcgcgctgagaacgggattcacagtctctcctGggtcaaagctcgatcggttagagcacaagcctcct 




ctiggtggtggtgacgaagaagaagca^tacctc^agafc^aaggaaaaatelDagggacggttttaccxittc.gttggt 
gttpcngi:Gttggtgctattf!giUogtfatcatac^^^ 

ge taatgctgtttigcaagg gl ggattgltag cgogtisctt^clggtgcsscggttsgttctttcaccggaggtgcal.taectg 

aGaaafflggajagaactagEi^Mtcaa^^ 

gra^aotatgaltglgggacgie^jct^^ 

atatea«aactgaaattcgcggtgcact)^gat<^tgaa«»g^ 

tggBtoccrottgcagca^ccctetatggtggaggacgatgtr^^ 

a^gggltrfctac^.sagcrcaa^gdl^ 

Igtaiggtaaasaaaasgtggttgaacfagtgcgtgac^^^ 

tggtltga to lattcagcagocgctactggaaagttgtta&gcgttggl gcggcgclc ttettgttlcageaattasctgggafaa 

atgdagttgtglacfactatacat^tgKOTgcagcgccgg^ 

eaaacatgfflQgaactgctattgtftr^tdttjga^ 

Iggcgtlgtctatgdgttgetetcgtlgtocttcaea^ 

ctatal gtod g lcattttcgotlggtgo%cocagfciccggctctttlscltccagagatattcgcatecaggatEagagcaa 
aagragtcgct^tfctoggcatgcsctsgattfcaaa^ 

atcagcagtgtctac ILgg gattcgcaggagtgtgtgtocttgcagtcatgtacattgcaggaaacgtggtggag actaaa 
ggacgglcactogaggaaatagagcttgctcttacatcoggagcttaa 

>BN51 360974 protein: putative sugar transporter 

mqsstyaavkgnaafafqrrsfsrilvs rsatttg i rrstg^aqlhssaskamgakfaraenglJislssvkarsvTaqass 

gggdeeeaiplrsegkisgtvlpfvgvadgailfgylilgwngaleylakdlgiadnavlqgwivsalagalvgEflggaEa 

dkfgrtrtfqlriaiplaigaflcartaqsv^tmi^ 

plwwrtmfgvavfpsvllaigmgfcpesprwlvqqgldtqac^ 

ywkwsvgaalflfqqfaginawyystsvfrcagiqsd^ 



Homotogsic YOL103W (ORF4303), SEQ. ID No. 203 




WO 



PCT'Ussnca/oiisss 



feldtokataaysgtla wglvlyvlsfstgag pvpal Upeflas ri rakavalslgmh wis nf vl gly flaw tkTgfesvy I gf a 
gvcvlavmyiagnwetkgrsleoMaltsga* 



>GM5971fi64R DNA: sugf>r transportor-like protein 

atggratcaaetactctcttcagcHcagactctctllgaarc 

ctctcctctcrtcgrarx:aatccacgccteg^ 

aatctcactctgt^taag^t^gattcc^kjta^^ 

aagaggaattttetiggtcttcrtgtaBitrttcogUtctgllc^ 

ctggcgctacaafttcatfgcagtcacctgagcttegcggte^ 

agtggttccctstatggggctctt^ggtfcgcttgttgcatltgcra^ 

ctgcagcactgttgtatttgtttggtg gtqtgatiactg cctetgcaccagsacttggtgttctctlag saygaaygdydlla lg 
gacttggtataggtrtggncatgnatggggrMfidilattits^ 

attaaaagaadcttcattgtoctggggattGtg<:tgggttaHttgtgggaagctltclgattgagaccgttgggggatggcgg 
ttoatgtatggatitagtgtfcragrtgc^tattaatgg^^ 

agagcagtgcaaggaaaaggilcutic^^galttgaagyaaaaggccathtttccxjtgagcaaattaaggggocgacc 

ac^gtgacaaagHatixigagagacaagtagaagaaacecNgtetc&Hgaa^ 

gaggggaatltcrtegaggtgmragggtocgaatctgaaagcttteataattggtgggggactagtCttalUcaacagaija 

acaggtcaaccaagtgttdgtactatgcaggtce^ 

1^gttgttatlggGcteHcaagt»gctaatgacttgestigc^ 

tggagglgtcagtggcatfig ccctttclctagftctcctttctgcltatiataas Ittattgga ggtttca^rttgllgdgttggago 
fflarttdttatgltoqlt^^ 

aggaaaggggaUagtGtggcigttcttaccaarftugcttcaaatgctgtlgicaccmgcattctccccnctaaaggagW 

ctaggagcagaaaatattWctatfiittggggctattgctattc^ 

cttgaglttagaagatatagaatccaaaatcttgaagtga 

><3M59715648 protein; sugar transporter-like protein 

masttlfsf risl np I h h qqttipksl IssprtnpnYssi rmhJall rvtypflq shsapkrrihvysdgeseeelv&daty qeef s 

wssvilpfrfpajggllfgydigatsgatislqs-pekgiswfk^^ 

vftayar*!gvlJaerllyg[giglamhgaplyiaetep5^ 

glgmltlpnaprwltfravqgkgsfq dl kekaifslskl rg rppgdkase rqveetivslksayadkas&gnffeyfqgpnfka 

fiiggglvrkiqitgqps^yyagpifqsagfsaasdatkvsvvlglfklSrniwiavikvddlgrrplllggvsgiafslvHsayykil 

ggfpEvavgalllyvgcyqfsfgpIswImvsevfpJrtr^ 

petkglsledieskiJk* 



>GM507303QO DMA: sugar transporter 

atgtggQtgggacattcatotatgtacaagt^actn^tt^agagataatttaaacatggaggacalggaagaaaacte 

agacatcgnct^acaagggaacatcaaatcclteaUgat^ 

crMggataccatctagggnUgttaatgaarcactt^^^ 

aaggtctgglgfjtgagmtatgccttggtggtgodEgaltgga^ 

giaggg^ccagtlglgtgGfctgffiaatgat&attggtg^ 

aggaagatfgtttgttgggadgflc^ggcclnggre^ 



wo xHimn-sw 



744/7fii 



PCT.ussftfja/oiim 



ggggcacctttggagctHcatccagattgcaai^tgccttggtcUiatgggagcltmttteltggaatccci^caaagaaa 
tttalggatggtggcgggmgttttfgggtatctaccatta^ 

OCgcattggfiatacaagraaggaagaactgctgaagcagaagclgQgMg^agarttctgggtgtatcagaagGQa 
aatttgcaatgtcggagttetccaaggtagatagaagtgatgatactpatactgtaaagtitgtoggaalia^lltaiyglcgE 
rattrtaaagttgttttattggatcaaractatttgrtt^ 

taaaagtgctggagtcccjateagacatfeixaatgtc^cataggaatcg^ttJggcaggEitrtalcgtttcaatgggm 
gatggataagcttggaaggaaggttelacttttGtggagHtefttggcatggGaatagcaatgatccttcaagccacagga 
9caacttGacttgtatcaaacgtgggagctcagtactfflctgttggtggcatg1U(ctgt^tctlaaoatttgctctgggggct 
ggtccagttcraggtctGcttataxragaaatc^^ 

altgggtgataaattMtlgttggaclactgttcttgcgntgctggaaaaacttggtocacagdgctitaclccalatt^ac 
cttttgcat^fggcaglaadtttgtaaaaagaaatgtggtggaaac^aaagggaagtoacttcatgaaaltgagatcgc 
acttcttcctcaagactag 

:>GM59730390 protein: sugar trarteportar 

mwvghssmyk rtpsrd nsn medm eensd igldkgtsnpsl mlslphvlvatissf If gyhlg wn ep lesisvd fgfrg n 
tiaegluvsidggaFigcllsgiriadr^^ 

fvrgtfgaJlqiatdglrngaifigipvkeisgwwrvcfwvBtipaatlaaanivfcaesphwIyk 

akfamsebkvdreddtdtvklsellhgrhskwNgs^ 

mglmdHgrkvllfasffgmafamllqaig^^^ 

rtisvhwvinm'gllFlr[lek]gpqlly3mfattclma\*lunw©1kgkfilhei©ia[^)q(f 



Homologs to YPL079W (ORF4425), SEQ. ID No. 207 

>3N44T98S33 603 ribo?omaf protein UZi 
atgccpg^gglracggagtgagggtgagaaocagggatrt^ 

ctttcoa rararctiag gare^aaagtoggtgaKacgtggatgtgaaggtaaatggagccaiccacaagggtatgcctc 
a^gttrtaocatggtjcglactggtcgtgtetgga 

laaragaatcattoggaagaggttg^tgitcgtgtggagcacgtgcagcagtcaaggtgtgcigaggaaittaaactaa 
g gaagaagasta^ cgatgtgcteaaggctgcagccaa^ccagaggggagacaatcag camaagagacagcct 
aaaggteocaagoctggttkalgr^ 
caagggLyyuLartzui 

>BN4470383S 60S ribosomal protein L21 

mpaghgvrart rclfargf rkkg vipls ty Irtikvgdyvdvkvngai hkgm phkfy hgrtg rv wn vtkra vgvevnkq ign 
riirkrJ rivivehivqq srcaeef kJrkk nndvlkaaakargetisikrqpkgp kpgfiwsgmtFctvtpipydvvndlkggy+ 



Homologs to YPR052C [ORF4130), SEQ. ID No. 221 



WO 



>GM59623eOG high mobility group protein 2-reFalod 

atgaag^tgcaaagggcaagggag^gc^agggcctcaaaag^tc^ctgaagcccgttgatgaccgaaEiggtt 

ggaaag^aaggcttaggtaag^gggagaagtagtgcacx^ 

ccaacaagectaaaagaccacccaglg^ctllgtgttcctrg^ 

^tgaaggctgtatEagttgttgggaaagctagaggagagaaatggaaatccttgtccagtgctgagaaagcticcatatg 
aagccaaggclgcgaaaaggaaagctgagtatgaaaaactfatcaaag^ 

agatgatgaagaatt^gacaagrtccaaatctgaagtgaatgal^Espatgatgccagtggagaggagg&ggaagag 
gatgatgaggaggaagaggacgatgaagatgatgactga 

>OS3@01 0716 unknown protein 

atgcctaaggccgcaactggaaagcgtggtgicggcaa^rt^ 

gctcctaagcgcggtetcitfgcctacatgtfcitcgcm^ 

ag^tcggccaggtcggoaagctccttggccagcgctggaaggcactcgatvg^cxiagcagcgtgcccccEaogaggc 
caaggclgc«g(^acaagaagcgctacgaggacgagaagqccgcrtacaactcrttaa 

>OS34825202 HMG protein 

atgaagaatgcaaagggcaagggagcageaasggcctcaaaagaatcactgaagcGcgttgaigaccgaaaggtt 

ggaaagcanaaggcftccegtaagcctgggsgaagtactgc^^aapaaggagaagaaggocaagaaagac^ 

OTaacaagcoffleBsgaixaccrag^^ 

iglgaaggoSgtataagttgttgggaaagctggaga^ 

aagrcaaggcigcgasaaggaaagd;:^ 

□gatgargHag£ipJ:csgacaagtcraaatetgaagtgaa^ 

gatgatgaggaggaagaggacgatgaagatgalgaclga 

>BW51 295SL08 putative HMG! protein 
aLgaaaggi^r^aaacesaagtfcaati^asgagcac^!^ 
aagaaagcagocaaggatoctaeoaag^aagaggcetccaagtgct^ 
agttaaatetagotaaeoolgaraticaaatecgt^gagcf^^^ 

gatgaagricaaagctacttatg^gccaaggcagagag«agaagactgaatataccaaga^atg^aaagtaca 
acatHaaactggGtaatggaactagcaragctggagatgalgadctgacaagtccaaglccgaagtcaacgalgaag 
capaaggtggaagtgaagaggaygaagatgalgatag 

>GM53Q23B06 high mobility group protein 2-refated 
mknakgkgaaraakesJkpivoyilcvgklliasgkps^ 

l^swgkaggekwksissaekapyeakaakrkaeyaklikaydkkqassaddeQedkEkHevndedclasgeee 
eaddeaeeddaddd* 

>OS36D1071S unknown protein 
mssvrt^vmrtpasasarisasslasagrhstlEsvpptipilpiffsatrtrrppta 

>OS34S25203 HMG protein 



WO 



PCT.ussftfja/oiim 



Hknakgkgraraskeslkpvd^ 

kavswgkaggekwk^fssackapyeakaakrkaeyeldikaydkkqassaddwsdkskBevndeddaBgefio 
eeckteeaeddeddd" 

>BN512S5209 pulativo HMG protefn 
mkggelkaqskstderlklrgkkagkkaakdpnkpl^^ 

dedkapyvakaeskkteytktmqkynmklangtstagdddsdksksevridBaeggseeeecliJd 



HomoJogs to YLR275W (ORF2923), SEQ. ID No. 225 



>BN42537749 small nuctear ritiortucleo protein 02 -related 

galgatgagtgttaagaaeaaca^f^ggtgttgatjcaactgccgcaacaacaggaaactccitggccglgtiagggcttf 
ogacagtKactgeaaratggtteltgaaBatgte^^ 

agaaagcti^cccglcaacagagatcgctttatcagcaagatgtttcHcgtggtgadxtgtcatcatcgtccttaggaatc 



>OS375233S0 Small nuclear ribomitlcc protein D2 -related 

atggGggaggaagocaclaiQroaeimra 
gq^aaga^.3c^ceoaggtg^ 



ttccagtgaacaaggacaggttcattagcaagalgttcctai^tggggattcggtcatcattgtgcicaggaacccgaaat 
ga 

>BN42537749 smalt nucltar ribonucieo protein D2 related 

msrpmeedtngkleeeefatgplsvlmrrksvkn^^ 

kalpvrufdm'skmffrgd&vfivlmpk* 

i-OS375£5330 small nuclear ribonucleic protein D2 -ranted 

maeeatqgldtee^stgpf^liiimevknrrtqvl^ 

pvnkdrfiskmf Irgcfsvl IvlrnpfC* 



HomolO&s to YGL106W {ORF 293) SEQ. ID No, 239 



>BN42003647 calmodulin-3 
atggoggatcagcleau^aogatcagatatetgagttcaag^ 

jctccangacatgat 

fgaaOTattgarmcctgagttcttgaacctcatggctcgtaafjaiaaygHiicac 



747/7t;i 

cgactcogaggaagagctcaaggaagcgttcagggtctlc^acaaggatcagaacggffitJEi^ctcagctgctgaacfc 
cg(Katgtga1garaaat^aggtgagaagctcacagatgaagaggt[gacgaga[gsttaaggaflgctgalgt^atg 
gtgatggcraganaacraigaggagtttgtcaagglicatgaiggctaagtga 

>BN454W2G calmodulin 2 

atggcggaccagctaaLXgatgaiKagat^ccgagtteaaggaagtxttcagcclflttcgacaaggacggagatggc 
tgcatc^racaaaggagctcgggacg^gatgagatcacrtgggcaaaatKclacagaagctgagctccaagacat 
gatcaacgaugttgacgcagacgggas^gaacgatagatttcccggagtttctgaijcctaaiggcccgcaflgatgaa 
ggaisctgattcagaggaagagctlaaagaagcMJtlcagggtragacaaggaccagaa^Htttcatt^gcggctg 
agt^gccacglgatgaiiaaatcttggggagaagctaactgacgaagaaglggatgagatgatcGgagaggctgacj 
gtggaiggigatiggtDagatGaa^tatgatgagtlcgttaaagtteitgatggcaaagtga 

>DN4230ee06 putative calmodulin protein 
atgggcaaggsr^gcctgagcgacgaccaggtgfca^ 

cggcaaaE^gcK^accgagctcgggatcctcalgcgat^ctcggcgggaacccnacccaagcccagctgaaa 
tcaatraccgcrtragaaaaccfeaoe^^ 

gagcctttGgatGgccagctccgcgacgccttcaaggtgctcgacaaggaaggcactgggttcgtggcagf g g eg gate 
tgaggcatatcttgacaagtatcggggagaagctggagcctaacgagtitgatgagtggateaaggaggtggatgtggg 
gtccgat^ifigaa gatcaagtatgaggaMcattgccsggatggttgetaEig iga 

>OS34266853 calmodulin 
atggccgat^ttGacogacnsar^gatrtOTgaeltcsaggs^^ 

gtatlaccaccssggsscttgggaoogtgatgcsgtc&cHggccagaaccca^j^aggoagagttgcagfiacatga 
taaatgaggttgatgctga lyy gtiatggtaccattgatncccag^attcctgaatcteatggctcgcaagsfga^rtgacac 
tgattcagaggaggagcfgaaggaggdtt«;gcgtgmga[^aggatcagaafggcttcatctctgcagijggagclcc 
SGCatgtrcfgaccaa&tcggig?^ 

tgalg3!icagafeaaclSl^3P.gagtH!glE3.9agtcataa1ggQcaagtga 



>OS34324439 calmodulin 




>OS41 802485 calmodulin 
atggragafcagctaamga^a^gatcgccga^caaggagg^ 

tgcati^caaw:a^agttgggaactgteatgcgttractagggcagaac™aacggaagctgagctccaggacatg 
atcaaogaggttgatgctgafggcaatggaaccattgattttcctgagtttEtcaalcigatggctegcaagatgaaggaca 
ctgatti^gaggaagaactcaaggaggccttcegggtgmgacaa^^ 

(^ocatgtgafgacaaalcttggc^agaagctaactgaogaggaggt^atgagatgatcoglgaggctgatgtlgatg 
gtgatggtcagataaaetatgaggagtttgtgaaggtcatgatggccaagtga 



WO 



>GM47065673 calmodulin 
aiggcagataaaclcaccgatgascagatctjcggag*^ 



>OS34028983 calmodulin 

at^^garaagcrcaocgaogagcagatcgccgagttcaaggaggcgttcagoctcltcyacEiaggacggcgacg 



gatcaacg^i^atgolgatgacaatgggaccattgadttcccagagttcntgaapctgatggcgaagaagatgaag 
gataccgsrtoVgaggao^agctraaggaggcctte^ 



cgatggcgatggccagatcaactacgaggagKogttaaggtcatgatggccaagtga 
>BN4£407352 calmodulin-3 

gtgaLgaegaatac^GgseaagtfaacLgat^ 



S.BN420C3347 calmodulin^ 

seaetkeaFi^dkaqngfieaasimv^tnlgekitdwvJerTiiksadvdgdgqlnye^vkvtTiriTal^ 

>BN45450720 calmodulin 2 
madqltddqi<^^slfdkdgdgdttkelfi!vm^ 

seeeJkeaf rvftfkdqngf isaaelrhvmtn Igp-Mfcteevcfem freadvrfgdgq inydefvKvmmak* 

>BN42308306 putative calmodulin protein 
mgkdglsddqvssmkeaWdtrgdgkiapterg^^ 
l^dEJkvldkEg^gfvayad!rhil{5^geklepnafdew^kevdv^3dgkikyedfiamlvak ,I 

>OS3426fi35G calmodulin 
ma.dqltdaqteefteafslfdkdgdgcittke!gtm^^ 

seeelkeafrvfdkdqngfisaaelrhvmtnlgekitdee^amireadvrigdgiiinyeefvkvfnrnak* 



>OS 34824439 calmodulin 



WO 



74<>/7fii 



PCT.ussftfja/oiim 



madqltdeqfsefkeafstfdkdgdgcittkelgtvmralgqnptcaelqdm 
seeBlkeafi^dkdqngfisaaeffhvmtrtlgeklfdeevd^mir^adwJgdgqinyeefvkvrrimak* 

>OS41 302465 calmodufin 

madqitddqiaefkeafslfdkdgdgdttkelgtvmiiE^ 

aeeelkeafr^dkdqngfisaaeirhvmtnlgc^ 

>GM47065673 calmodulin 

maclq ltd aq isefr saf stfdkdgdgcittkelgtvmrslgqnpteaelqd minevdadgngttdf pef Jnlmarkmkdtd 
Beeelkegfrv^dkdqn3[isaaetrhvmt^lgekEtdssvdSI1[1i^eadvdgdgqlnyecfvkvmmak , 

>OS34028933 calmodulin 

r j ladq ltdeq iaef keafslf ctkdg dgcfttkelgtvmrsfgqnptKaftlqdrnin evdadgngtidfp ef In I m akkmkdtd 
sesel keaf i^dkdqngf isaae I rh vm mlg 9kltdeevdBmiineQdvdgdgq!nyGcfvkvinmak* 

>BN4S407352 calmoduHn-3 

madqKddqifgfkeaffiffdkdgdgciptrefgpvmrslgqlpiteaelqdniine^dgngprdfpefltlniarkmkdpd 
fggelksafrvfdkaqngff^aelrhvmtnlge^ 

im 11 



Homology to YIL023c (ORF171T), SEQ. No. 243 



>BN4577392S- m etal transpo rtsr family 

alg tlggsg rjatgct ttlettcaccaattgccacatgtf tftggtogtg^ 

acratcafgatratictractctcattcggettcgccttca 

33 Oatlgtggtottccttsltg Iggagaaatigg^ 

fcaci^ccaccaixalgcaggaggcagtaagaaactgaagQatgaggacgatcataacaacgcggscaaaiiagi.a 
tacxtcEgalgcaa^iaaattcatcagaaaaagtcte^^ 

ggtgtgg-rtaaatcaaactcaggctcagaaaclatctccaatggaaaattggacaaaoctgaaGaggfjggagaagaa 
ctcaagcctag la ILtggtlacctcaaotCgttdctgatggtgttcacaattttaclgatggaatg gcgttaggaagtgcgtttci 
catcfacggatcagtigglggatggteaagaaefcatgttcttgcttgcgcacgagcticcccaagagiitaggtgattttggg 
attctac^aggtcaggcttractglaacaaaggcactcttcttra^ 

tggttctggictggggagargaaccgggacagtcatcattgattgagggattaacagcgggaggatlcatatacatagcg 
gttgcaggtgttcttgcggagatgaacaacaact^ggaaaatt^acagttaaaaacagtglgtgci^tttgataicgttg 
atgcttggcatgagtgftgctEftgtcatctctcHcBigaatga 

>OS32S777S0 metal transporter family 

atggtggaflgcctlgccatcttcggflgcaggtgogatgcllgggyattaaltt^oateaactgccacatgccttigglgga 
gg^ttcttatacacatgatcatcagaatcataatcaltoto^gag^^ 



WO 



PCT.ussftfja/oiim 



gtttgtctgttrtattrggcattgtgtrffiEtrtattgtt^ 
tggcatgggDDaccateatcamari^ 

gatcatta^pataaaggcgtaaatcaagijaEaaaaggaaccltcgcatgafeatgcaattgagaaaaragaliggtgta 

acfcglgeigaiteaaaatcigfe^^ 

gaaagfgacci^cccctaacaaagrattatcaagtrja^ 

octtrMtagatggtgttcalaactttactgatgggafgg^ 

gagaactetatKGtgctigcacatgaacttratcaag^ 

taaagccrtafmtcaatffictctcfgcgttgg^ 

attcttcfflgattgagggattcarfgctggtggctttatttafaUgctgltgctggaglc^ccagagatg^tgateagaaa 
acaaccg*caaaaQctcgataattcagttggtttdcctgacaafgggaatgctggttgci^ggcatelctct^lagaat 
ga 



>BM45773929 metal transporter family 
mlgdafhqlphafggghshshdhheshdhhdhstehs^ 

s nawghh hhhhhaggskJdkdedd h nnadkqcp9daten^ekv3kdkslrkr1dsa idgvdksnsgsctisngkJcf 
kpeqaeknsslvFgylnlfedgrt^ 

alagtsK'lw/odepgqssliegflaggfiyiavsgvlaemnnnsgk^ 

>OS32377780 metal transporter family 
m^daifgagamlgdsflhqlphafggghshtM^ 
Kgarlgmghhhhfihlufidrsdkaklnteekdh^ 
drepvnsesdpapnkalsseds^nsnmvfgylnlfsdgvh^ 

g ilvrsgftvtkaiff nflsalvalagtafalslg kdpghsslicgftoggf iyiavagvl pemndqkrrvkssmi glvsltin grnlv 

algi&i^' 



Homologs to YERO03C (ORF683) SECL ID No. £71 

>BN5140127t 

atggagatcgctactgtcglcaaggcaaatggcggHgcgaagcggatcgacggcggcggctctjgccggttgagatgc 
tccgtgaaggattacgcttggggcaaaatcgggfcggBttcsct^ 

aatcgattcgacg=gaccgtacgcggagctttggatggggac4cacgagtcaggtccgagttacttggaggafgatgatg 

ctgatggt^Ggtgacgcttagali^tggattgctgaaaaccctga 

IgabtfX^trictettcaangtgttgfa^ 

arJgrataaagtfcatactaatetatataaagatgataat^ 

litgtgggtrJata^clacaggaactfaagagtgtgBtt^ 

gcaaacraagtctictt.^ 

crgcagglaccgacacaacaaagfiaa^tngtatccaftaGigaaacaccgCT^atatggagagtiKggaacgccat 



wo mfumziw 



PCT/IISSftlj-J/OllSBS 



ctgacaga^ggaacggctagtttEgaagcttgagaagGagtatc^gatgacattggggteatDtc^catlEttcttGa 

actacgtgaagctcaatactggtgaagccttgtarctEggtgcaaacga 

ggtralggixa^i^gacaacgtagtacgagclggcrtcacttoaag^ 

calacaaactgggctttedgagatccl^agggatcaaggatfcgac^ 

gagtflgaggtigatcfclgrtgatcttcctfgtggagcc^ 

aaggcgaaggaataatgtctacggatgrttcagcagatgaggtttccgtgggagato^^ 

gattcaailaaagtcttcagctgacttgaagGtgtacagagcaggaattaacagtaggtLtttggaltctccafag 

> BN51401271 

mHatvvkanggceadrrrrit'rlrcsvkdyavvgkigs^^^ 
dggvtJrswiaenpealgdrvlekwgcdlpflfkvlsvgralsiqsh^ 

alogfEplqelk3viraipeieeIvgseeanqvfdsehdee](vk&avi1iftrrmsagpdttkqiv$k|khi1hmosqerhltd 
kerlvlklekqypddigwisafffhyvfalnpge^^^ 

pei Ikgsrijpyitryl ppfeefevdlodlpcgastvfpsvpgpsl f Ivlqgeg I mstdaBadavsvgdvlfvpaclteiqlkssa 
dfklyraginsrffdsp* 



>6N51 473778 

agaggcggdacgaracgctggctatgaacagalttccgagagagatgactggaaac^cgaagocggeaaaKiagiat 

ttnttcscaaggaactacsceawatcgtcgpti^ 

glgctoacadgalagrccttgrctoaaacicaag 



gggttdgfcttftattctmtrcgtctfgt^gattgaggatcetate^^ 

algtgeiEicaglgaaggllttBagccaaacadcagacgeac^tgttccaatac-tcgcaacggctateaaggcggagctc 

aateaagtgcc^gcagaagQtggtgaagaggacggagaaaaaaagtgtaGtgaaagtagttcaaaatcaaagcatc 

acxxHcttctaatgg^gat^ltgrao.atgo^^^ 

artcagreaagmttctagglggtgragcaaaagaatttatttfcte^ 

ctaaaggcaoLlaiagatycaacgtectctggaagtgacctagaggaagaa^ 

tcacgaagaagttggttccaactcagcgcaaggagctggatcc^^^ 

ctl^gddgai^ctaaggtgc^agaaagcgatlcaaaaaagctlgcttgtttccgclgacatggctcatgctttacatc 

ca^actttatggacaaaoaogaagagaaicatcaaccaaagaigcatggagggcttgtcatcaagcacaafgcaaatc 

aacgttacgcaamaatgKjagtaacttcgtttgtgltCEagapfigatagcagagaaacstaatctccrfgtccaggattttgt 

ggtacgtaatgatatgggttgcggatcaaccattggtccaatcctagcaagcaglgtggggaiaacgacggttgatgttgg 

agrtcraagctacgatgcatagcatc^ggagatgtgtgctg^ 

gctflcttoraagag^acEcaccHgacgcnaaaictjcactgtcgacgLtiga 

>BN51 473779 



Homolgg? to VKL103C (ORF1B35), SEQ. Ho. 283 




WO 



PCT.ussftfja/oiim 



manttslvsdflsftaasptaihaivdeBkrrl^ 

tdspc I klkpvskvikggcl e vgv qiyggglwylttf drdltvagrvl vkedkagsreys hrl vrterip i m riptl qih Idrnvn 
segfkpntqthlvpilatHikaeinkvpaegga^gekkctassslwkhhpllmeiiaiialgcnpdeiGefeJqvcdtqpsj 
IggaakefifsgrldnlcmsfcslkaJidatssgsdleeesgwmvalfdte^ 

dakvl kkaiqksHvsadmahal hpnf mdkhesn hqpkmhgg Ivikhna nqry^tnav [slvtrsiafikhntfjuqd Fw 
rndmgcgstigpilasBvgirlvdvgapqisnrmsiremcaar^ 



Homologs to YNLOSOW {ORF3165), SEO, ID No. 285 



>OS32CG379G smaJ] GTP-birding protein RAB5B 
mgcsssvparstgglnni&ndnsatdskdlrakMlgd^^ 
wdtagqeiyaalaplyyrgaaaavwydilspesfs^^ 
aeknnmvnetsakladniriqvfeeiakriprplaB 1 

>O633960403 putative Rop family QTPa3e ROP4 

maasasrfl taffltflg&ug ktomfcytanldpldy vpMdjrf Banvwciflltvnlghwltasq edyn rl rplsyi^advf 

vlafavsrasyenvmkkwtpdqhyapgvplvlvgtkWIrsd^ 

nvka vfdaaikvvi kpptkq rdjkkkktrrgcsff ckgvmsrrrlvcf k* 

>BM421 35SS1 GTP-bindin g protein 

msasrf ikcvtvgdg avgktcmlisyisntfptdyvptvfdn I'sa n wydg ntvn Iglwdi sgq Bdynrlrpf&yrgadvfila 

fftliakaRyenftkkwip!^ 

daaikwJqppkskkkkknk nrcvll* 



^BN 4641 2325 RJiot Ps homolog/ Raolike protein 

it \st& r fikuvlvgdyavg ktcllisyf snlfpf dyvptvldnf sanvrvdgintinlglvi'dtagqedyrij'IrpJsyrgadvfilafEl 
vskasyenvskkwvpeirhyapgvpiilvgtkl dlrddkqffvehpgavpistaqgee I kkvigapaytecsaktqqnvka 
vf daaikwlqppkn kkrkkrkeqkacsil* 



>GM47124407 Rac-like gtp binding protein ARAC2 

nistarfikcvtugdgavgktcnlisytsntf ptdyvpWfdrrf sanvtvdgstvin Iglwdlagq edyn rtrpfayrgadvf llcy 

sll&kasyanlskkwipelrtiyapnvpivlvgtkldlrddkqflidhpgs^ 

aaikval kppkpkkkprkkrtctf r 



WO 



PCT.ussftfja/oiim 



>GM471 72CM7 Rac-like GTP binding F> rDt ein 
rnsttrfikcvtvgdgavgktcmlisytEntfptdyvp 
sliskasyeriiskkwrpelrhyaptvpivlvgt^^ 
daaikwiqpp kskkkgkkknlpcvf r 

>GM488l42ee small G protein 
msasrfikjcvtvgdgavgkicllisytsiitfptdy^^ 

sliskasyerrtakkwi p elrhyapgvpiilvgtkl dlrddkqffmdhp gavpHaqgcel rkligapfiyiccssktqqnvkav 
fdaaikwiqppklkkkrktqkacsil* 

>GM50693528 small G-protefn ROP9 
maasmKcvtvgdgavgktclKsyt&iitfptd^ 
ilskasyenvskkwlpelkhyapgvpillvgtlddl^^ 
daairwiqppkqkkkkg kaqkacsil* 

>GM522S0563 raotype small GTP-binding protein 
msa&rfikcvtvgdgavgktcmlisytsntfptd^ 
fsliSfi^enrakkwipelriiyapgvpiilvgtkM^ 
daafk\pyiqppkqkkkkrkgcr[<acsil* 

>GMS01 SSS1 6 rac-type small GTP-binding protein 
m3asimc i togdgavgl<tcmllsytentfp!dyvpMd^^^ 
islisrmayenvakkwipelrhyapgvptflvgtkl^^^ 
daal kwlqppkqkkkk rkgq kacsil' 

> GM427'4 i 32S pLitativs rat p rotei n 
masataprfikGVh^dgavgklr^licyt^ 
vlafsPysrasycnvlkkwipelqhfapgiplvlvgtldd^ 
vkavfdaai rmvikppqkq i"iekrkkkyj-grfErtv)crrnivrEk' r 



BN4S33 1 801 putaUve GTP binding protein Arac 1 0 
m^st^kfikiMvgdgavgkfcmlii^snkfpt^ 

vIsfatvEraay envykkwipe Iq hta pgvplvlvgtkldh odnkhyl adhpglspvttaqgeel rkligatyyiecssktq q 
rivkavnisaiksv^kpwkqksktqktkkqksnhgclsinvlcgrlvtrh'' 

>BN42385S98 putative ROP family GTPasc 
m5asrtlk<wvgdgavgktdlisytsntfptci^ 

sliskasyerwskkwi pehhya pgvpi vfvgtkldlrddkqffvd hpgavpittaqgeelmkligapsyiecssksqcrwk 
gvf daarrwlqppkqkkkkskaq kacsil* 



>BN440624/4 putative GTP binding protein Araol 0 



WO 



PCT.ussftfja/oiim 



massaskflkcvtvgdgavgftamiicytsnkiptd^ 
fvfefslvsrasyentfkkwipelqhfapgvpMvgM^^ 
vtovfdsslkevikpvlkqkgktkkkkkqqsnhhgclsinvtcgifi^rh* 

>BN42519337 Hac-like protein 

nnsterfikcvtvgdgavgktemlisytsntf ptdyvptvfdnf sain wvdgstvnl glwd tagq erjy n rl rplsyj-ge dvf llaf 

aliskasyeniykkwlpelkbyapsapivlvgtkld^ 

fdtalivalrppkakkkikplrlkrsrtcflr 

>BN42557868 putative GTP-binding protein 

msasvaaasv&Ultaatlfifcc^ 

plsyrgadvfilafslisrpsfenialdmpel^ 

ccssktqqnvkavfdaaikwlqpptkikkqkrrfrfcbal* 

>BN445042t7 GTP-binding protein 
msasrfkc^gdgavgldcmli^nrtfp^^ 

^liskaayeniakkvjipelrhyapgvpjjlvgtkldlrddkqffidhpgavpistiqgeelkkligspyjfiGitjssktqqrtvkav 
idaaikwlq ppkqkkkkkkngevf I* 

>BN41 992996 p Uta ti»e ROP "family GTPase 

msasrffccvU'gdgavglrtdtiaytanitfpl^ 

slbfc^envakkwlpel^ 

gvf dMir/vlqppkqkkkkgl<vq|f acsi r 

>OS37B07380 small GTP-binding protein 
mssaasiatrfite\togdgevgk1cmNcyt<^ 

dvfi Isf slferasycnvq UftvnTpetnfapgvpvvlvgtWdlrediiayladiipasaitteqgeel rkl igsya yifcesektq r 
n^Jca^t9!lWlqpprt^kdvt^l^I0q3&sn^pv^y^cgsacf^ , ■ 

>OS30348846 small GTP-binding protein 
msgattfrkcMvgdgavgktcmfi^ 

afslis^yenvlkk'Ainpelrrfaprivpiv^gtkldlidhrsyladhpaasEiittaqgeelrkqlgaaaylecssktqqnik 
avfdiaiki'vlqppiTipctlmaii-kkErrateicslkiilmcgsiacvv* 

>OS35505384 GTP-binding protein RAB21 
mgskpppppqpsvsffcMkjdgivgktEMryvncMsdkqea^ 

yrdadaallvyditdndtffrvtkwvkelkqmankdivrnaiaankgdlvrBkhidtneaasyaesfgatl^tsakagtgidd 
ifediakrl I errkrvssdg Islahpkkgl Jivddepe kepppkccs* 

>OS3£55&796 small GTP-binding protein RAB5B 

atgggtlgclcclcctecgtgccagctcgaagEactggagggt^ 

aaggaittgcgtgGteagttgglattgi^gigatfctgfltg^ 

gateccatftacaaggtaactgtcggtgcatcaffittatcacaaac^ 

aatetgggataci^ctggacaagagaggtatgctgccttggo^^ 



WO 



PCT.ussftfja/oiim 



tacgacsteactagtccagaatcafflagpaaagcac^ 
attetggtffiggttggtaataaagctoat^ 
agaataatatggttttcatcgagacatBagcaaagfloagct^^ 
ttgcccaggccaacggcgtctina 

>OS33a60403 putative Rop family GTPase ROP4 

gctacacragcaacaagttccceadgaUacgtacccactgtttttgaraatttcagtgcaaaogtggtggtogacggca 
cgatgtctngtgctt^ctbtocc^tgagcDgagctagctat^ 

attatgcaccaggggtgc^attgtgttgg^ggac^aattggatc^ogtgaagataaacaclactSactlgsccatcct 

ag^ggtgcdg^acra^gcacaggnapaggaactccgcaagcscattggcgcaacglgllai^lcgaalgc;agt;L 

^aaagaracagcagaatgtaaaagi:tg!gttfgatg<-(g[x::;'it(>aaggtagtaatcaagcctcc:aacaaagcagaggg 

acaggaagaagaagaaaacacggcgcggatgtt&tttettotgca^ 

aagtga 

>BN42135991 GTP-bsncBng protem 

atgagc0catcgaggttcataaagtgtgtlaragtcggcgaiggigra 

agcaacactttocctaoggactatigttmaatt^ 

ctlggatl gtggga! acs gctggf caagaagaclalascaggtte^gaccallipggtlacGgtggtgragatgtoltealtct 
tgtfKCfCtCttattagcdaagcf a£ CiaCgagaaGal agccaagaagtagattcctgagrfi^fin^RiltEHtgfifipclggfii 
gttacteteatcfcgtggggac^ 
IcacteTCaacragggag^ggaaGtaaagraacrfrataggal^ 

gaatgtcaaagcagtetttgacgcagGtattaaagtggtgcttcagccaccaaaat^ aaga sga agsa a aagaaca 
ag aatcgttgcgttttcttgiga 

>BN4541 Rho1 Pi? homology Rac-like protein 
algagtg^cgsggtttateaag^tgtcaccgtcggcgae^ 

GHacaGtftccccajc^gaGtatgtg^caactBtgtttgataatttcagcgcgaatgtgattgtggaigggaacactatiGaaot 

tgggattgtgggatadgcagggcaagaggactacaatagactaagaccattoagctatcgcggcgcagatgtctlctta 

ctcgctttctccctfglcagcaaagdagctatgaaaatglUcia^^ 

gttcraatcatatfcgtcggaaccaag^ttgatcttcc^ 

tct&ctgclmgggtgaagaactgaagaagg^attggggcacrtgcttata^ 

atgtaaaagcggtgfflgatgcggctatcaagglagttetccaac^cccaaaaacaagaagaggaagaagagaaag 
tctcagaaagcitgttctataiigtga 

>GM471£4407 Raolike gtp binding protein ABACS 

atgagtacggcaaggtttateaaglgtgtaacagtlgg^gafggtgctgtQggaaagBcatgcatgc^tatcctatacca 
gcaataccffimcacggattatgttMaacagtgttlgacaatttCi^ 
a^tllaigggacactgraggacac^aagattacacTcaggctaaggcc^ 
gctattclcii^cagcaaagcKagttatgagaa^^^ 

tg<^lagtgGtgglgggaacaaaaGtagatLtgc;gagatgacaagcaa^dgflttgataatccgggatcGgGaGgaa 
taa&aactgctcagggt^a^aattgaagaaaatgaltg^ 



WO 



PCT'Ussnca/oiisss 



aatgtgaagacafjttttigatgclgcaataEiaggttgoatlgaagccaGGaaagccaaagaagaaaocacgcaagaa 
aag gajcctgtactticctofga 

>GM47 172047 Raolikc 9 TP binding protein 

atgagcacaacacggtttattaagtgfgffiPK^ 

caacacttteixcaoggatta1gtt<x:tacag*t^ 

ggattgtgggacaclgctggacasgaagattacaacaggctlaggccattgagttacagaggagcagaigtgltettgct 
ggcctfficccfcatGagcaaagcragctatgaaaa&tatdaaaaa^ 
gtgixtaitgtactggttggaactaaacttgamgagggaagacaggcaalatttg^ata^^ 
agctactgcccagggagaagaactsaagaaggcaattggtgctgct^ 

gaatgtgaaggccgtgtt^atgctgcaateaaggttgtttr^raaOTacctaagtooaagaaaaaaggaaagaagaay 
aacacgccttgfgttttcctctga 

^GM43914268 smai! G protein 

atgagtgcgtcgaggitealtaagtgcgtaarcgtcgac^ 

gcaacaj^ccc^g^actaigtgcccaccgttLttg^ 

ctaggattgtgggatacagctggtcaggaggattaraatagatiaagaccclt^ 

cttgccltttctctcataagraaggctagctatgaaaatattg^ 

^gtftxafltesttctcgtfgga^ 

ladacagca&agegagaagaaFgagga^ 

aacglgaaagci^tctttgacgcggcaaicaa^^ 

gaaagctlDctccatgndtoa 

>GM50693528 small 6-protein ROP9 

atgaoGgGttcfcggttGgtcaagtgcgtcactgt^^ 

aac^ttttitciw.t^aHa^lgctgacigffittga^ 

gtttgtgggateclotfggacaagaggatt^ 

cletcte&taageaMgmagflatgaaaalgtetctaaa^ 

attattdgyttyycawaaagtftgaccttcgggat^ 

gctEagggagaag^gcUaggaagc^attaatgcgccagcttacattgaatgcagtlcaaaaacacaggagaacgta 

nE^gcagtcragatgcagccataagagttgtccttcaac^ 

g go; ly llcyalaily tya 

>GM52260563 ra»type smail GTP-bindlng protein 

ataagtgcgtccaggltcateaagtgtgtCMtgtggglgacggtgccgttggcaagBcttgcatgctcatrtMtaMCCa 

gcaam^ceteoggactacgtgcraactgtcWga^ 

cttgggllgtgggatadgtfggcraagaagattacaataga 

tgctttctcftteataagcagggocagctat^ 

tCGaattattcttgttggaacaaaacttgatcto 

acagcaflagggtgaggaaclgagaaagcttatcgfltgKtccaa^ 

tga^ggctgtttttgalgcagcKalcaaggfagttctocag 

aaggcctgttccattltgtga 



WO 



PCT.ussftfja/oiim 



>GM50199916 raotype small GTP-bincfhg protein 
atgagigcgtKagglteateaagtgtgtea^ 

gcaacacmtcclacggactecgtgccaactgtofflgacaatttoaglgcigieiatgtcigltgtggatggaagcaotgtgaat 

tgtftbctaltfcataagragggccagctatgaaaargr^ 

tccaatfaUcttgttggaacaaaacttgatcttcgggatgataagcagttrtU^ 

acagcaEagggtgaggaactgagaaagtftataggtgtfi^atttaca 

■gaaggctgtttttgatg<^gccatGaaggfag1tctccagc^(^asg<^gaagaaaaagaagagaaagggacaa 
aaggcclgttccattttgtga 

>GM49741326 putative rac protein 
atggtttngcaacfgrcccaagattcajcaa^ 
gctataccagcaacaaatttoccacggacflatatccma^ 

actgtcaacttaggc^tigggatacagclggccaagaggattaGaacaggclgaggws^gagctacaggggggca 
gatgtctHgtcttg gcttttb^tagttagt^cg^agctatgagaaffltgcl^agaagtggatccctgaacfecag catttl 
gex^tggcatcocgttggtgftagttggcaccaaattggfctetacgagaag 
cttggtgccagtgedactgatcaaggtgaggaactccgtaaacaca^ 

aactcagcagaatgtgaaggcagLilLtgatgctortattagaalggtcatoaagwtccacaaaa^aaaacgagaaa 
agaaag^aaaaaccacgtggGtgtttoeteaac^ 

>BH4236240@ CPRD48 

atggftggaccaggs sectce ?ategicctclicggMcatw.4(;cgttcaatecagc-Uo3gcgatggtggatggciga 
gcrartctogctaacatctactetcgcaeggclgaq^fcc^^ 

ggtgttaaaccaagtgttcccaaaggatgctgttafacaaccttctttggtgatagtctatltaggagBigftataattcaaigcot 

cctcatccatcagggcaa^gacGtcatottcctitfrtctg^^ 

gccijctogg&caagacwgtgicatfi^ 

raatgagaggccggagteacgagttglgtcgl^ 

a^gt^gatdtiggaacgca&tRcagcsacaagatgattggttacacacttgc^^ 

aaggogagcgayaliglyylaaaggagatatlgaaagtagtgagagaagctgatlggaaaccgagtGttgacaggaa 

gtcattaccygttgaoWcxatttgatttfggtrtaccaaac^ 

agttggogcctegtatggcccgattgtaa 

>RN43381 801 putative GTP binding protein Arad 0 
atggcttcaatfgctteaaagltcataaaatglgtgaetgttggtgatggcgc^ 

Igaaotfaggc^tgggaracfgctgggcaagaagacta^^ 

tttcgt^g^tctccLlggticagccgagctagcfacgag 

ccagg&gltttatlagtcxttgttggtaccaaactagatctccgtgaagala^taE^ 

atcrcctgtaactai^cacagggagaggaattgogtaagctaatcggtgcg^ 

ctcaa^aatgtgaaagcagtttttgattcagq^caaggaagt^ 

cgcagaaaacgaagaagcaaaagtGtaatcatggctgl i \a t^w;gtictgtgtgggagga1agtgactcggi;attga 
>BN423a5893 putative ROP family GTPase 



wo mfumziw 



PCT.ussftfja/oiim 



atgagcgcalctcggttcataaagtgcgtgacggtcggtgacggagcagtgggcaaaacatgtctcctcatclc 
ttaceccflgraacat^ccctacggatlatgtgcccacigttttcgataactttagcgctaacgttgttgttaacgg 
agccaotglcaiacttaggactGtgggatacfc-igcagggcaggaggattataacagattgagaccctlgagttat; 
cgcgglg^gacgttttcatcttagccttcti^cttatcagtaaggctagttatgagaatgidcGaagaagtggatc 
coLgagctgaccca^latgcccclgg Igtccctattgttettg tty g aaccaaactagatctlag ggatgacaaac 
agttcttGgttgaccacjciJtggtgctgtaccstatlaocactgctcagggcgaggaaciaatgaagclaattggag 
ctccttcgtacatcgagtgcagctcaaaatcacaggagaacgtgaaggggglglttgalgtvagcgatcagagt 
ggtacttcaacclccaaagcagaagaaaaagaagagcaaagctcaaaaggcctgctccattttgtgaittclc 
tacgctcatctct^ccactctctagtgaaggcttaagaagaagaaaGactttagtsctttaagatttggltcagag 
Hcgttgtgataagcctcgcttaatecttagaaaogattacttctggttttactga 

>BN44062474 putativa GTP binding protein Arad 0 

atggcttt^gtacttcaaagttcatcaaatglgtaactgttggtgatggtQccgttggtaaaacctgtatgctcatetgntate 
raagraacaagttcrctactgaclatgtaccaacggttittgacaact^ 

aacttagggctatgggatactgctggacaagaagactataacagattaaggcctttaagctacagasgagcEigatgtctt 

cgfcttgtrnttaw^gitagccgagctagete^ 

ggagRccattagttcttgtcggtaccaaattagatrtccgtgaggataagcatt^^ 

gtaactac^gcacaoggagsggagttgc^aagctcattgeigcaacatattacangaatgtagctcaaaaactcaacs 
gaatgicaaagcagtlttlgattegigra^^ 

aaagaagBagcaseegtc^aatcaccacgggtgtttatcaaacgttttgtg!ggeaggataglgaGGGggcst.tga. 
>BM4 251 9337 RacHike protein 

afgagcacagcgagattcatcaagtgtgtgacggtcggagatggag^gtggggaagactlgtatgcrt^lttGatatacc 
ageaatecmtcctao^gatraogitccgacagtttffgacaaffi^^ 

c-teggccigiggg&tstfjgctgggrag^ 

ggcattttcGclaaHagea-aggccagttaogas^ca^^ 

tXitCGCcattgLactcgteggaacc^gttagattlDaggg 

aataacaaclgcccagggagaggaattaagaaagatgattggagcra^ 

af^agaalgtgaaggcagtgmgatacagogatccgggtagcgt^^ 

[^attgnog«ora^sgotca^gaacatgctttttcttctaa 

>BN42557S6B putative GTP-bfnding protein 

atgtcagctUagtggctgt;tgcati»gtalcaacaacaaD£acagoagctacaflcg^tcaagtgcgtcactgttggc 
gaiggagcfglgggeaaaacllgicttcttatata^^ 
acttcagtgcaaatgrktegtcgatggcaaaaccr^aa^ 
cttagaccattgagUacagaggagcagatgtUtcaU^ 

aaagtgggtccctgagctgcgacattatgcccctaai^gcctatf^ttetagtgggaactaaattagatctaagagaggat 
aagaagttCCCaatgaactetCi^gglgcttgcac^atctcaaGagaaciaagglcjaagagctaagflaaagagatfigg 
agcattagrataMagagtgcagctcaaaaacacaacagaai^lg^ 
ctacagcctcctacaaaaattaagaaacaaaag agaag atttcgtttctgccatgctctclga 



>B N445042 1 7 GTP-binding protein 



WO 



PCT.ussftfja/oiim 



at gag^cttcgaggttmtaaagtgtgtraccgtcggcgatggtgc^ 
agoaacaccttecctar^gactatgtRccaadgttLte^ 
^gcHgtgggataoagctggtcaaga^acfataflcaggtta^^ 
gctttctrtctlateagcaaagctagcta^agaatat^ 

iccUiU^cdc^ug^acaaaaclcgatcltt^gaTga^agcagtfcttcatagaocaccctggtgcaQ^ccgatta 
gtactaaccagggagagg^daaagaaacfgatagggtctccggcttacatlgaatgcagttcaaagacgcagcaga 
acgtgaaggcagrtc^gacgcagixalaaaagtagigcttcagcciaocaaagcaaaagaagaagaaaaagaaga 
atggiiQLgmiciLlsjtaa 

=-BM41 992896 putative ROP family GTPase 

atgagc^catcgaggttcataaagtgtgtg^ragtt^ 

graacaattCtatac^gattatgttccgadgttHtgataacttc^^ 

ggcttglgggartaocgctgggmg^ggattataatfaygliaagauc^tgagtlaccgcg^tg^ga^lltfcatctlagc 
<^ccrtratcagfaa3gntf<g1tatgagEiatgtcfccaagaagtgga^ccdgagcrtgactcactatgcocctggtgtcc 
caat^cttgaggtaccaaactagatdtaeggatgxicaaacagr^gttgaccaccctggTgctgtacctattaccac 
tgctcaggga gagg aactgafgaagctaattagagctccUcgiacatcgagfgcagttcaagatcacag gagaacgtg 
^agggggfgtttgalgcagcgaitagag^gtacttcaacctccaaagcagaagaaaaagaagggcaaagtacaaaa 
ggcctgctccatttfgtaa 

>OSo780/BBO sinai! i37P-binding protein 
atgagacggGpgcggcagcigacg^ 
tgctcateigctecacc-ta^^ 
ggaceggagcgtogteaatttoggctfdsgg^ 

cag gggagccgatgtgttcatcLitg ictUoic^if^ntaagcagggegagctatgagaatgiltcagaagaagEg gatgc 

igelcsfccagottcttecatatt^ 
cgaaigcaodccaagacacagagaaacaTtaaagc^ 

ca^aaggatglsaccagaaagaaactccaateaagclctaatcggccagteaggcggtacUltgcggaag^cttgffi 
egcglag 

>OS3084£S43 small GTP-binding protein 

atgagcggcgccaccaagttcatcaagtgGgtcaccgtcggcgacg^^ 

aratcagcaacaagttccGcaccgattecatcecttarcgt^^ 

tcgtcaacttgggattatgggacaclgctggacaagaggattacagcaggctgaggccactgagctacaggggagcgg 
atatamgtgtfggrattctcactgatcagcagag^gite^ 
gttcgGaccgaatgtUxsattgt&^ttgggaccaggtt^ 
tgcttc^caattacgactgcacagggtgaagaacatHgaaagcagatag^ 

aaaacacaacagaacatcaaggccgtgmgala^gt^atcaaggtggtcctteaBCCtcct^gagaaggggggag 
acgacgaigg^aaggaagaaa^i^ggc^a^gcaccgg^ctcgtiaaagaacttgatgtgtggcagtg^gtgtt 
glttag 



>OS355u53R4 GTP-binding protein RAB21 



WO 



PCT.iJSSftfja/oiim 



atgggclcgaagccgccgixgcGgccgcagixcagt^ctccttcaagct^ 
aaaacatctrttgtgctgcggtatgtgaatgatgtcitctragaeaaaca^^ 

gi^cc^ttgltgaaggtgtgccfattacgctclJDtatctigggalacag^gacaagagaagttMatgractaggcc^ 
tatactatcgtgatgcagacgctgctctitteglatatgacatc-acagacaatgatacttttcttcgtgticacaaagtgggtgaa 
agagcttaagfiaaatggcaaataaagatattgttatggccattg'^agcaaataaaagtgacctggttagalcaaaacac 
atagacactaatgaagcagcaagctatgcagaaagtattggggcaactctcttlgttacUctgccaaagctegtactggg 
attgatgatatdtcflgtgacatagccaagagattattagagagaagaaaaaacagctccgatggcHgtcactggctcat 
ccaaagaaaggcattttaatcgtcgacgatgaacclgagaaagaacctccaccaaagtgctgctcafag 



WO 



PCT/iTSsnca/oiisss 
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